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I. — The  Apparatus  far  differentiating  the  Sexes  in  Bees  and 
Wasps,  An  Anatomical  Investigation  into  tlie  Structure  of 
the  Beeepiacutum  Seminis  and  adjacent  parts. 

By  Frank  B.  Ghsbhibb,  F.B.M.S. 

iBead  lOth  December,  1884.) 
Platbb  L  Ain>  II. 

The  labonis  of  Siebold,  Berlepsch,  Lenokart,  and  otherSy  hare  put 
the  fieust  of  parthenogenesis  in  bees  altogether  beyond  dispute,  but 
the  argument^  as  these  inyestigators  haye  giyen  it,  aJthongh  abun- 
dantly 8a£5cienty  has  lacked  that  anatomical  confirmation  which 
it  is  the  object  of  the  present  paper  to  supply. 

Since  the  Honey  Bee  can  oe  so  readily  kept  under  obsenration, 
and  the  modem  hiye  which  forms  its  habitat  under  domestication 


EXPLANATION  OF  PLATES  L  ahd  IL 

Fig.  1.— General  plan  of  reproductire  organs  of  Queen  Bee  (Apis  meiUfioa), 
0,  orariee,  leading  to  ovidnotB.  tp,  spermatheca,  or  receptaouliim  Beminis. 
m  g^  maoofii  or  appendionlar  gland,    b  h,  buriia  oopulatrix. 

Fig.  2. — Bpermatheca  with  tracheie  removed,  uom  queen  about  two  years  old. 
a,  QMoe  filled  with  muous.  6,  spermatozoa  m  situ  and  at  rest,  c,  spermathecal 
aperture,    d  tf,  spermatozoa  in  motion. 

Fig.  8. — Bight  and  left,  and  common  oviducts,  a,  fertilizing  pouch.  (  and  c, 
6^  and  <f^  upper  and  lower  egg-channels,  dd,  bursa  oopulatrix.  e,  muscles  con- 
tiacting  low^  ohanneL 

Fig.  4.— Spermatozoa  from  queen,  length  250  /a,  greatest  diameter  0*5 /a. 
a,  fr,  and  c,  parts  showing  a  double  filament  (dorsal  filament  separated?), 
if,  spermatozoa  coiled.    The  position  taken  at  death. 

Fig.  5.— Spermathecal  valre  and  elands  of  Queen  Bee.  aaa^  6  6  6,  right 
and  left  lobes  of  mucous  or  appendicular  gland,  c,  aperture  of  spermatheca  sp, 
bounded  by  dotted  line,  d  d  d,  nerves  and  nerve-cells,  e,  mucous  gland 
sphincter.  /,  spermathecal  sphincter,  g,  muscle  for  extending  valvular  opening. 
hi  muscle  for  dosing  valvular  opening,  i,  ganglion  lying  under  muscle  g. 
k  k,  duct  for  spermatozoa.  ///,  glandular  structure  surxounding  duct,  m,  wedge- 
•haped  disk  between  sphincters  e  and  /.    n,  chitinous  plate  under  common  duct 

Ser.  2.— Vol.  V.  B 
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can  be  so  easily  and  completely  manipulated,  it  will  be  not  only 
more  useful  but  more  conyenient  to  concentrate  our  attention  some- 
what upon  this  member  of  the  £unily  ApidaB,  although  no  doubt 
the  facts  to  be  introduced  will  apply  with  certain  mc^fications  to 
eyerv  species  in  it 

It  must  be  remarked  by  way  of  introduction,  that  it  has  long 
been  known  that  a  queen  or  mother  bee  is  not  doomed  to  total 
sterility  if  raised  at  a  part  of  the  year  when  drones  (males)  do  not 
exist,  but  that  she,  although  later  than  at  the  normal  period, 
begins  to  deposit  eggs,  which,  howeyer,  are  in  no  instance  conyerted 
into  workers,  but  inyariably  produce  drones,  which  mast  be  of  course, 
in  this  case  at  least,  generated  parthenogenetically.  Similarly,  if 
a  queen  of  the  Italian  race  (Apis  Liguslica)  which  has  consorted  * 
with  an  Italian  drone  be  placed  in  a  hiye  containing  English  bees 
{Apis  meUifica)  only,  ana  which  is  itself  located  in  a  neighbour- 
hood where  Italians  are  unknown,  aU  her  progeny,  both  workers 
and  drones,  will  to  the  end  of  her  life  continue  pure,  carrying 
their  characteristic  yellow  abdominal  bands  and  a  thousand  other 
minor  distinctiye  peculiarities ;  but  should  she  leaye  with  a  swarm 
or  die,  the  workers  will  raise  a  successor  from  one  of  her  eggs. 
The  queen  resulting  must  of  necessity  mate  with  an  EngluBh 
drone,  and  as  a  consequence  the  workers  produced  by  her  will 
partake  of  the  two  races,  exhibiting  amongst  themselyes  those 
yariations  for  which  hybrids  t  are  remarkable ;  but  her  drones,  on 
the  contrary,  will  still  be  absolutely  Italian ;  again  showing  that 
although  their  mother  was  impregnated,  her  impregnation  had  in 
no  way  influenced  their  generation,  or  that  they  as  before  come 
from  unfertilized  eggs.    Occasionally  in  the  absence  of  a  mother- 


of  Bpermatheoa  and  appendioolar  gland,    o,  oommon  dnot    p,  common  appen- 
dioular  duot.    tti,  right  and  left  appendicular  ducts  with  tnbules. 

Fig.  6.^)Yiduot8,  &0.,  of  Queen  Wasp  (  Veapa  vulgaris),  O,  ova  in  ovarian 
tubes.  O  T,  ovarian  tubes.  O  D,  O  D,  right  and  left  oviducts.  COD,  common 
oviduct,  ap,  spermatbeca  or  receptaoulum  seminis.  m  g^  mucous  or  appendicular 
gland,    r,  ring  to  extend  ovarian  tubes. 

Fig.  7. — Spermatheoal  valve  and  glands  of  Queen  Wasp,  mg^mg,  mucous  or 
appendicular  gland,  sp^  spermatbeca  with  spermatozoa  in  situ,  a,  structureless 
membrane.  6,  secretive  layer,  c,  elastic  coat,  d^  outer  wrinkled  membrane. 
e,  aperture  of  spermatbeca.  /,  closing  muscle,  g,  common  duct  of  mucous  gland. 
h  t,  muscle  to  extend  aperture  of  duct  kj  wide  channel  for  spermatozoa  to  pass 
upwards.  /,  narrow  channel  leading  to  point  where  eggs  are  fertilized,  n,  nerves 
connecting  spermatbeca  and  valve  muscles,  n',  nerves  of  mucous  gland,  o  p, 
outer  and  inner  duots.  t^  duct  and  tubules  of  mucous  gland,  t'^  tracfaen  of 
spermatbeca. 

Fig.  8.— Spermatozoa  from  Queen  Wasp^  length  200 /«,  greatest  diameter  0*4/1. 
0,  extended,  b,  coiled  condition. 


*  All  bees  mate  but  once. 

t  The  word  hybrid  is  used  here  rather  popularly  than  scientifically,  and  in 
obedience  to  custom.  No  assertion  that  Apis  meUifica  and  Apis  LigusUca  sre 
specifically  distinct  is  conveyed.    Tliey  may  be  merely  well-marked  varieties. 
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bee  one  or  more  of  the  workers  *  (which  from  their  anatomical 
stmctnre  are  incapable  t  of  coition)  will  commence  oyipositing,  and 
these  eggSy  from  reasons  now  dear,  develope  drones  only.  I^yond 
these  &ct8  and  many  similar  ones,  it  has  been  demonstrated  that  the 
drone  prodnoee  a  yast  nnmber  of  spermatozoa,  and  that  the  queen 
after  conjugation  is  found  to  contain  these  stored  in  a  receptacle  to 
which  the  names  spermatheca  (plate  I.  fig.  1,  dp)  and  receptaculum 
Boninis  have  been  given,  and  that  these  thieads  are  the  active 
means  for  possibly  converting  an  egg  that  would. otherwise  have 
yielded  a  drone  into  a  worker,  or  it  may  be  a  queen.  But  many 
problems  have  had  no  answer,  and  most  conspicuously  those  whicn 
asked  how  these  threads  were  transferred  to  the  eggs,  and  how  a 
mother  after  her  impregnation  could  as  needed  supply  eggs  either 
fertilized  or  unfertilized,  and  it  is  to  these  especially  that  I  invite 
attention. 

As  however  the  investigation  shows  beautifully  that  the  queen 
after  mating  becomes  most  completely  a  creature  carrying  aU  the 
eesentials  of  the  two  genders  within  herself,  it  will  be  necessary  to 
consider  the  organization  of  the  mala 

If  the  abdomen  of  a  queen  be  cut  open  down  the  sides  by  fine 
Bciasors  and  the  three  first  dorsal  plates  carefully  removed,  we  dis- 
cover two  very  large  organs  (plate  1.  fig.  1,  o)  filling  nearly  the  whole 
of  the  enclosed  spaca  These  are  the  ovaries,  and  consist  of  from 
100  to  120  tubes  t  each,  all  lying  side  bv  side  and  gathered  into  a 
bundle  by  countless  small  tracheae  which  act  as  connective  tissue. 
These  ovarian  tubes  are  at  the  upper  end  veir  small,  and  here  each 
^g  is  represented  by  an  initial  cell,  but  during  development  it 
peases  on,  room  being  made  for  it  by  the  escape  of  the  mature 
^gs  at  the  wider  lower  end.  Each  tube  merges  into  the  oviduct 
(plate  I.  fig.  1),  tixe  commencement  of  which  is  formed  by  the 
opened  out  walla  of  the  peripheral  ovarian  tubes.  §  The  two  ovaries 
are  thus  covered  below  by  very  delicate  but,  as  will  be  presently  seen, 
highly  organized  membranous  expansions  which  may  be  compared 
to  funnels,  the  delivery  pipes  of  which  (the  oviducts)  unite  into  a 
single  tube,  the  common  oviduct  If  a  drone  be  now  opened  in 
like  manner,  we  discover  in  the  same  relative  part  of  his  body  two 
organs  much  suialler  in  size,  containing  about  300  tubes,  indi« 
vidually  minute,  but  from  which  are  evolved  the  thread-like  sper- 
matozoa (plate  I.  fig.  4),  much  as  the  eggs  are  developed  in  the 

*  8iioh  workexB  are  known  as  fertile  workers.  They  are  abnormal  amongst 
the  hive  bees,  bnt  amongst  some  members  of  the  Apidie  and  Vespidaa  they  perform 
no  onimportaat  part  in  the  regnlar  building  np  of  the  oolony. 

t  One  exceptional  instance  is  declared,  out  it  must  be  received  with  reserve. 

X  In  counting  these  tubes,  it  is  needftd  to  thoroughly  dissect,  as  the  ovaries 
are  not  equally  active  in  every  part,  and  some  of  the  tubes,  thin  and  flat,  may 
otherwise  easily  escape  detection. 

§  The  central  tubes  unite  their  lower  edges  and  complete  the  covering  abovp, 
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qneeiiy  so  that  the  ovaries  of  the  queen  and  the  testes  of  the  drone 
are  homolognes  of  one  another.  A  canal  also  on  each  side  of  the 
body  conveys  these  threads  as  matured  to  the  vesicola  seminalifl, 
which  is  much  larger  than  the  testis,  and  here  they  await  the  object 
of  their  development.  The  homologne  of  this  store-chamber  is  clearly 
the  spermatheca  of  the  qneen.  At  the  time  of  mating  spermatozoa 
reqnire  a  medium  in  which  they  may  be  floated  into  tneir  proper 
destination,  and  to  supply  this  a  gland  is  provided — the  glandula 
mucosa — into  which  the  vesicula  seminaliB  opens,  and  during  ejacu- 
lation the  mucous  secretion  of  the  gland  and  the  spermatozoa  are 
sent  forward  together.  The  mucous  gland,  we  shall  presently  see 
good  reason  to  believe,  has  also  its  homologue  in  the  queen,  which 
now  we  had  better  scrutiniza 

Near  the  commencement  of  the  common  oviduct,  which  is 
fieuitened  by  very  complicated  muscles  to  the  fifth  abdominal  riuR, 
we  find  the  before-mentioned  globular  body  (plates  I.  and  II. 
figs.  1  and  2),  rather  more  thim  1  mm.  in  diameter,  glistening 
like  burnished  silver,  because  densely  coated  with  the  closest  and 
most  curiously  felted  plexus  of  trachesB  with  which  I  am  acquainted. 
This  spermatheca  is  in  structural  communication  with  the  common 
oviduct,  but  the  smallest  roughness  will  break  it  from  its  attach- 
ment, and  will  frustrate  any  endeavour  to  discover  how  it  is  filled 
up  and  used ;  but  with  it  separated,  should  accident  detach  it,  we 
may  still  study  the  exceedingly  curious  and  complicated  valvular 
apparatus  with  which  it  is  funushed.  Bemoving  it  to  the  stage  of 
the  dissecting  Microscope,*  and  surrounding  it  with  dilute  glycerin, 
we  get  glimpses  of  a  contained  membrane  between  the  meshes  of  the 
investing  traicheaa.  So  fiu:  as  I  know,  those  who  have  studied  this 
matter  have  fieiiled  to  discover  tlmt  these  trachead  merely  closely 
embrace  the  actual  spermatheca,  and  that  they  in  no  instance  enter 
its  walls ;  but  such  is  the  fiEust,  and  by  very  careful  teasing  and 
cutting  with  needle-knives  we  may  so  separate  them  that  they  may 
be  peded  off  as  a  rind  from  an  orange.  The  sac  itself  (plate  II. 
fig.  2)  is  now  seen  to  have  beautifully  transparent  sides,  giving 
£Eant  indications  of  originating  in  coalescing  cells,  but  having  no 
discernible  structure  except  near  its  outlet  where  it  has  an  epithelial 
lining.  Through  its  sides,  if  the  queen  is  unimpregnated,  we  dis- 
cern only  a  perfectly  clear  fluid. f  If,  on  the  contrary,  she  has 
been  recently  matea,  the  whole  interior  is  densely  clouded  and 
semi-opaque,  since  it  is  perfectly  filled  with  spermatozoa;  but  as 
older  and  yet  older  queens  are  operated  upon,  the  spermatozoa 

*  I  use  a  '*  Stephenaon's  erecting  binooular,"  and  hardly  think  what  I  am 
desoribing  ooold  be  accomplished  with  a  simple  **  dissector.'' 

t  Leidy  describes  the  fluid  as  granular,  which  is  eertainlv  erroneous. 
Leuckart  says  it  is  clear.  Both  of  these  obBervers  appear  to  have  merely 
ruptured  the  sac  by  pressure,  afterwards  examining  the  expressed  matter. 
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decrease  in  number,  but  instead  of  being  generally  diffused  are 
gathered  into  a  tolerably  compact  mass  (plate  IL  fig.  2,  h),  which 
Ues  near  the  aperture  of  the  spermatheca,  the  remainder  of  the 
latter  being  filled  with  a  clear  fluid  (a)  as  in  virgin  queens. 

This  collection  of  spermatozoa  is  seen  by  a  1/2  m.  objective  to 
be  arranged  in  large  wavy  floccns-like  masses  as  indicated  in  the 
figure  just  referred  to,  the  extremities  of  the  motile  threads  pointing 
towards  the  aperture,  while  from  its  upper  surface  spermatozoa  are 
observed  to  rise  in  different  spots  (fig.  2,  d  d)  like  microscopic  eels, 
long  and  thin,  curling  and  twisting  with  much  grace  as  they  hold  on 
by  their  tails.    After  a  few  seconds  they  lapse  into  quietude,  to  be  in 
turn  succeeded  by  others,  and  in  a  warm  room  this  most  curious  set  of 
movements  will  be  long  continued,  even  though  several  hours  have 
been  occupied  in  dissecting  the  abdomen  whence  the  spermatheca  had 
been  taken.    It  has  been  again  and  again  asserted,  as  an  echo  of  a 
bold  guess  made  long  since  in  America,  that  the  narrower  *  worker 
cell  in  which  worker  bees  are  raised,  by  pressing  upon  the  abdomen  of 
ilie  queen,  was  the  effective  means  for  tne  forcing  out  of  spermatozoa 
and  so  causing  these  eggs  to  be  fertilized.    This  notion,  so  repellent 
firom  its  bald  crudity,  could  only  be  previously  met  by  negative 
evidence,  and  since  there  is  no  confidence  like  the  confidence  of 
ignorance,  the  error  has  died  hard ;  and  it  is  worth  while  in  this  con- 
nection to  note  that  the  closing  valve  n,  fig.  5,  of  the  spermatheca, 
which  we  are  presently  to  examine,  having  been  brought  away  in 
situ,  holds  so  very  sbrongly,  that  the  sac  may  be  squeezed  fiat  in 
the  compressorium  without  driving  out  a  single  spermatozoon. 
The  pressure  increased,  the  delicate  bag  at  length  burste,  and  a  true 
microscopical  marvel  awaits  us.    The  spermatozoa  escape  in  tufts, 
each  containing  hundreds  of  thousands.     These  tufts  have   a 
beautiful  arrangement,  reminding  one  of  a  girPs  back  hair  combed 
out  after  plaiting ;  but  each  spermatozoon  wriggles  to  be  free,  and 
quickly  they  are  widely  spread,  curling  and  uncurung  with  a  peculiar 
snapping  movement,  and  with  an  energy  that  baffles  description. 
Their  powers  in  a  few  minutes  begin  to   wane ;  then  one  after 
the  other  they  take  a  form  which  with  a  1/2  in.  or  even  1/4,  closely 
resembles  two  8's  one  over  the  other,  surrounded  by  a  rather  larger 
0  (fig.  4,  d).    When  all  have  sunk  to  rest,  this  singular  pattern, 
repeated  with  strange  regularity,  covers  the  field.! 

*  Honeycomb  coneists  of  two-sized  cells— worker  cells  1/5  in.  in  diameter,  and 
drone  oella  1/4  in.  in  diameter. 

t  This  pattern  is  not  always  obtained.  In  some  cases  the  arrangement  is 
made  np  of  comparatively  large,  round,  dense  masses,  throwing  o£f  four  tnfts  at 
riefai  angles.  These  tnfts  join  others  from  other  similar  masses,  so  that  a  pattern 
which  might  do  weU  for  a  dragget  is  made  np.  I  exhibited  this  pattern  to  the 
FeUows  at  a  former  meeting.  The  separated  condition  is  the  general  result  of 
using  cither  extremely  dilute  glycerin  or  even  water.  No  stain  has  with  me 
socoeeded  at  all  like  Spiller's  purple.  This  if  properly  applied  brings  out  the  heads 
with  great  cloamcse,  while  the  body  remains  a  distinct  but  pale  violet. 
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Let  08  8appoee  that  a  complete  spennatlieca  is  now  before  ns ; 
as  we  tunx  it  we  get  it  into  such  a  position  that  its  outline  is  not 
nnlike  the  back  of  a  man's  head  carrying  two  large  and  prominent 
ears.  These  latter  are  ihe  upper  en£i  of  two  glands  (plate  I. 
fig.  5,  a  b)f  something  less  than  200  fi  in  diameter,  and  which  are 
held  in  position  by  receiving  yery  numerous  twigs  from  the  invest- 
ing tracneal  plezua  These  glands  passing  down  the  opposite  sides 
of  the  spermatheca,  meet  together  and  form  a  junction  p,  near 
the  spermathecal  duct  e.  They  consist  of  nucleated  gland  cells 
surrounding  a  tube  t  which  runs  from  end  to  end  and  enlarges 
somewhat  during  its  course.  This  tube  gives  off  thousands  of 
tubelets  which  pass  to  the  distinct  cells,  upon  the  walls  of  which 
they  seem  to  expand;  but  after  considerable  painstaking  I  feel 
myself  uncertain  upon  this  point 

1  he  spermathecal  duct  ^iig.  5,  c),  which  is  short,  stiff,  and 
slightly  rugose,  points  towaros  but  does  not  immediately  join  the 
duct  of  the  appendicular*  gland.  Attached  to  these  ducts  and 
valve  are  five  main  muscles,  two  of  which  are  sphincters,  but  very 
fitintly  indicated  at  e  and  /,  lest  they  should  obscure  the  structure 
of  the  valve  before  whidi  they  in  reality  pass,  and  which  are 
the  main  instruments  for  respectively  and  independently  closing 
the  spermathecal  and  appendicular  gland  ducts.  These  sphincters, 
whicn  are  separated  by  an  intervening  wedge-shaped  disk  m,  he 
towards  each  other  at  an  angle  of  from  50°  to  about  60^,  and  may 
be  beautifully  shown  by  polarized  light.  The  prisms  being  crossed, 
the  object  is  so  staged  that  one  sphincter  most  completely  resolves 
the  polarized  beam,  by  which  every  fibre  in  it  can  be  perfectly 
dissociated  from  its  companion,  which  is  placed  at  such  an  angle 
that  it  gives  no  perceptible  twist  to  the  plane  of  polarization, 
and  60  remains  out  of  view.  The  rotation  of  the  stage  plate 
now  darkens  the  first  observed  sphincter,  whilst  the  second  be- 
comes brightiy  illuminated.  An  mdurated  integument,  probably 
a  chitinous  plate  (n  in  the  figure),  is  pushed  towards  the  sperma- 
thecal duct  by  the  contraction  of  its  proper  sphincter,  and  m  this 
work  it  is  aided  by  the  muscle  A,  which  is  one  of  two,  the  ten- 
dinous extension  of  which  is  only  about  25  /i  in  diameter,  or  1/24 
of  the  thickness  of  a  human  hair.f  These  muscles  would,  no  doubt, 
all  remain  tense  the  insect  being  in  a  condition  of  repose;  but 
should  she  be  engaged  in  ovipositing  and  spermatozoa  be  required 

*  This  name  appean  to  tne  not  well  choeen,  but  since  it  has  been  given  it  had 
better  be  retained,  although  ^  mucous  gland  of  the  female  "  would  have  been  more 
ezpre88iv& 

f  I  fuUy  feel  the  difficulty  of  interpreting  a  mechanism  such  as  this,  but 
verv  many  dissections  made  with  great  care  and  most  scrupulously  examined, 
will,  I  hope,  bo  thought  to  iustify  the  explanation  given,  which  certainly  seems 
to  me  to  satisfy  fully  both  the  natural  history  and  the  microscopy  of  the  case. 
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for  fertilization,  the  muscle  g  by  contraction  *  would  lift  the  |)late 
lying  above  and  between  o  and  i,  to  which  by  a  complex  tendon  it  is 
litached.  Into  the  cavity  o  thus  opened  spermatozoa  would  pass. 
The  two  sphincters  at  the  same  moment  relaxing,  an  outflow  of 
glandular  secretion,  as  indicated  by  the  arrow,  would  be  ready  to 
sweep  the  spermatozoa  towards  their  destination  in  the  common 
oyidnct,  and  all  would  be  at  once  driven  on  by  the  appendicular 
sphincter  first  contracting,  followed  in  order  by  the  second 
sphincter  and  muscles  marked  h,  when  the  repose  condition  would 
again  be  established. 

A  most  remarkable  adaptation  here  arises.    The  spermatozoa 
yielded  by  the  drone  are  probably  about  4,000,000  in  number; 
but  these  need  to  be  economically  utilized,  as  if  they  were  shot  out 
haphazard,  they  would  be  exhausted  long  before  the  queen's  death, 
when  she  would  breed  of  course  drones  only  (a  circumstance  which 
does  actually,  although  somewhat  exceptionally,  arise  when  queens 
run  on  without  accident  to  the  ripe  old  age  of  four  or  five  years) ; 
but  the  duct  k  k  through  which  they  pass,  I  find  to  be  the  centre 
of  another  gland  I Z,  wnich  seems  to  the  present  to  have  entirely 
escaped  attention.    This  gland  is,  no  doubt,  excited  to  secretion  by 
the  presence  of  the  spermatozoa,  just  as  food  excites  our  salivary 
glands  to  the  secretion  of  saUva,  and  the  stomach  to  the  secretion 
of  gastric  juice.     Spermatozoa  thickly  present  will  cause  the 
addition  of  large  quantities  of  fluid  whicn  will  dilute  and  more 
widely  separate  them.    Their  absence  (for  this  gland  is  most  richly 
pTovided  with  nerve-twigs,  which  send  numerous  loops  to  the 
mnsdes  previously  described  and  to  the  ganslion  t  seen  lymg  under 
the  musde  g)  will  yield  the  action  which  will  send  a  new  contingent 
forward  as  1  have  described,  and  so  they  come  to  be  paid  out  with 
some  regularity.    The  necessity  for  this  regularity  will  be  better 
appreciated  if  it  be  remarked  that  a  prolific  queen  will  lay  1,500,000 
eggs»  each  about  1*8  mm.  long,  0*4  mm.  in  diamet^,  and  that 
these  would  fill,  if  systematically  packed,  a  half-pint  measure. 
Deducting  a  few  thousand  for  drones,  the  remainder  would  each 
require  an  independent  fertilization,  and  for  this  work  probably 
not  more  than  4,000,000  and  often  very  many  less  spermatozoa 
will  be  at  command.     We  shall  presentiy  see  that  the  number  of 
mermatozoa  and  the  size  of  the  receptaculum  appear  to  be  propor- 
tioned to  the  laying  capabilities  of  the  insect,  and  hence  in  every 
case  some  such  mechanism  as  we  have  been  examining  will  be  a 
necessity.    In  the  common  wasp,  for  example,  the  fecundity  is 
much  laas  than  in  the  hive  bee,  but  the  spermatheca  is  much  smaller, 

the  capacity  of  that  of  the  latter  insect  being  about  forty  times 

♦ 

*  I  mm  folly  aatufied  that  these  muBOolar  ohanges  woald  be  all  prodneed  by 
reflex  action. 


8  Trantactums  of  the  Society. 

that  of  the  fonner  (plate  IL  fig.  7, 9p\  while  the  spennatozoa  are 
nearly  of  the  same  size  (plate  U.  fig.  8). 

ThQ  channel  kh^  fig.  5,  is  fiurly  wide,  and  at  first  I  supposed  it 
tolerably  straight  and  simple,  but  npon  examining  it  with  tne  low- 
angled  front  of  a  Powell  oil  1/12  in.  I  discoTered  it  to  contain  a 
membrane  of  extreme  tenuity  and  remarkably  convoluted,  reminding 
me  much  of  the  curious  structure  of  the  epididymis  of  higher 
animals.  The  meaning  of  this  peculiarity  I  can  in  no  way  exphun. 
Tracing  this  channel  onwards  till  it  perforates  the  side  ot  the 
common  oviduct,  a  bifurcation  is  detected,  one  channd  of  which 
appears  wide  and  indefinite  and  to  be  presently  lost  in  the  lower 
p^ of  the  oviduct,  whilst  the  other  enters  a  central*  and  curiously 
folded  apparatus  (plate  IL  fig.  3,  a),  which,  for  a  reason  to  hie 
presently  explained,  I  shall  denominate  the  fertilizing  pouch.  I 
nave  strong  reasons  for  suppoemg  that  the  path  upwards  from  the 
bursa  copulatrix  (fig.  3,  d)  (where  the  nude  organs  of  the  drone  are 
retained  at  the  time  of  copulation)  and  through  the  pouch  aforesaid 
to  the  spermatheca  is  so  mvolved  that  it  would  not  be  possible  for 
the  spermatozoa  to  enter  the  latter  hj  following  it,  but  that  in  the 
early  life  of  the  queen  the  second  wider  and  s&aighter  channel  to 
which  I  have  referred  is  fuUy  open  and  by  it  the  spermatozoa,  with 
their  inscrutable  power  of  self-durection,  pass  upwards,  avoiding  the 
mazes  of  the  fertilizing  pouch  and  packing  themselves  for  future 
use.  The  queen  if  stifi  unmated  at  four  or  five  weeks  old  becomes 
incapable  of  copulation  or  at  least  she  evinces  no  desire  for  it,  and 
this  possibly  marks  the  time  when  this  lower  passage  closes ;  this 
closure  in  a  mated  queen  forcing  the  spermatozoa  in  descending 
to  take  their  way  to  the  fertilizing  poucL 

If  a  central  comb  be  lifted  &om  a  hive  during  the  summer 
months,  eggs  in  number  will  be  discovered.  If  one  of  these  be 
removed  from  either  a  worker  or  drone  cell  by  the  wetted  point 
of  a  camel-hair  pencil,  and  then  microscopically  examined  in  water 
or  glycerin,  its  surface  will  be  found  beautifully  netted  (the  chorion), 
almost  as  though  a  tiny  pearl  had  been  covered  with  what  the  ladies 
call  '^  bbnde,"  hundreds  of  the  meshes  of  which  were  required  to 
coat  it  completely.  Towards  one  end  the  netting  makes  its  cells 
long  and  narrow  and  pointing  towards  a  circular  spot,  just  as  the 
coroage  of  a  balloon  pointe  towards  the  upper  valve  by  which  the  gas 
is  allowed  to  escape.  This  circular  spot,  1  need  not  here  explain,  is 
really  an  opening  called  the  micropyle,  by  which  the  spermatozoon 
enters  and  unites  its  material  with  tiie  germ  cell,  so  bringing  about 
fertilization.  It  will  be  remembered  that  it  has  been  already  stated 
that  in  bees  this  fusion  of  male  and  female  elements  produces  the 

*  The  trfbcing  of  this  channel  I  have  found  extremely  difficult  in  the  hive  bee. 
The  problem  in  tlio  common  wasp  is  fiir  easier,  since  in  the  latter  tlje  walls  are 
stronger  and  more  definite. 
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female  (partially  developed  as  to  sex  in  the  worker,  and  fnlly  so 
dereloped  in  the  qneen),  which  will  possess  qualities  of  both  father 
and  mother,  so  that  the  tiny  spermatozoon  not  only  differentiates  the 
entire  creature,  bat  commnnicates  unerringly  differences  of  species 
or  mere  Yariety  even.  The  spermatozoa  from  Cyprian,  Italian,  and 
English  bees  are  to  the  most  refined  microscopical  examination 
identical,  and  yet  they  contain  differences  which  determine  almost 
eonntleaB  variations  in  form,  colour,  size,  instinct,  capability,  and 
temper. 

That  the  spermatozoon  enters  the  egg  is  certain,  for  it  may 
be  found  if  we  latter  be  carefully  examined  immediately  after 
deposition.  (It  is  my  opinion,  resting  upon  fiEusts  which  do  not 
fiftU  within  the  scope  of  this  naper,  that  Siebold  *  has  possibly  been  in 
error  in  imagining  that  he  nas  noticed  more  than  one  spermatozoon 
within  an  egg.  The  great  length  of  the  body,  about  250  /i, 
necessitates  many  convolutions  and  would  make  misconception 
easy  t)«  The  head  (see  fig.  4)  of  the  spermatozoon  is  very  narrow 
in  ordesr  that  the  micropylar  aperture  may  be  passed,  but  to  effect 
this  time  must  be  occupied,  and  how  is  this  given?  It  is  clear 
from  what  I  have  abreaoy  said  that  the  spermatozoa  pass  not  into  a 
plain  tabular  cavil^  to  meet  the  descendiug  egg,  but  into  a  pouch 
which  I  find  to  be  elastic  and  curiously  formed  of  folds  of  the 
lining  membrane  of  the  common  oviduct,  and  which  takes  up  picric 
acid  firom  picro-carmine  far  more  freely  than  the  oviduct  proper, 
whilst  its  surface  is  dotted  over  with  linear  patches  of  setce  from 
two  to  six  in  apatch  and  from  1  to  3  /^  in  lengtL  Its  structure 
is  particularly  difficult  to  examine,  and  I  should  require  to  carefully 
dtsiect  manv  more  examples  of  it  before  I  would  commit  myself  to 
a  drawing,  but  I  am  satisfied  that  into  or  against  this  pouch  X  the 
eggs  that  are  to  form  workers  are  conveyed,  and  that  here  they  are 
brought  into  contact  with  the  spermatozoa  and  fertilization  is 
aooomphshed,  while  drones  are  evolved  from  eggs  which  are  carried 
down  by  the  path  c,  fig.  3,  by  the  side  of  the  pouch  to  the 
ovipositor  and  so  escape  all  contact  with  the  fertilizing  fluid. 
The  oviducts  are  very  highly  organized,  containing  a  most  beautiful 
system  of  longitudinal  and  transverse  muscular  fibres  repletoly  pro- 
vided with  nerve-twigs,  evidentiy  giving  to  the  oviducts  the  most 
complete  control  of  the  eggs  which  are  to  pass  through  them,  while, 
as  just  hinted,  they  are  not  without  strong  indications  of  two 

*  Siebold  '  On  True  Parthenogenesis/  p.  85  et  seq, 

t  I  have  not  failed  to  note  that  possibly  the  body  of  the  spermatozoon  ia  very 
elflsiie,  measuring  much  less  in  the  coiled  than  in  the  straight  form. 

I  Is  not  the  pouoh  described  by  Mr.  Lowne  as  the  buna  oopulatrix  of  the 
bloir-fly  the  same  in  use  as  the  form  now  engaging  our  attention  ?  The  bnrsa 
eopolairix  of  title  bee  is  lower  down,  and  is  sketch^  at  plate  II.  fig.  8,  d.  It  is 
worth  noting  here  that  the  diameter  of  the  pouch  is  about  60  fi  greater  than  that 
of  the  egg. 
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specialized  bnt  confluent  paths  hy  e,  one  towards  the  fertilizing 
poach,  and  the  other  to  its  side.  Near  the  junction  of  the  oyiducts 
also  there  are  two  tiiin  muscles  e^  for  which  I  can  conceiYe  of  no 

1>urpo8e»  unless  it  be  to  so  reduce  by  their  contraction  the  opening 
ying  by  the  side  of  the  fiartilizin^  pouch  a,  that  an  effg  could  not 
except  they  are  relaxed  pass  in  this  direction  and  so  escape 
fertiuzation.* 

The  nerve  structure  of  these  parts  would  lead  me  quite  beyond 
the  intended  scope  of  this  paper,  but  it  should  be  stated  that  the  last 
large  abdominal  ganglion  lies  immediately  beneath  and  in  contact 
with  the  oviducts  and  spermathecay  and  from  it  branches  of  nerves 
run  in  abundance  into  tne  oviducts,  the  spermathecal  valve  musdes, 
the  sting  and  ovipositor,  while  small  ganglia  are  distributed  in 
profdsion,  a  consiaerable  one  lying  over  the  valve,  and  sending 
branches  forward  into  the  fertilizing  pouch. 

It  has  been  lately  noticed  by  some  American  beekeepers  t  that 
if  a  maturing  queen,  that  has  still  some  days  to  pass  m  her  cell 
before  gnawing  out,  has  her  cell  opened  at  the  upper  end  so  that 
into  the  aperture  a  crushed  drone  larva  may  be  put,  the  aperture 
being  again  carefully  dosed,  she  will  in  due  course  appear  as  an 
imago,  but  that  she  will  already  be  fertilized.  It  is  stated  that  in 
many  cases  aueens  so  treated  have  commenced  laying  fertile  eggs 
almost  directly  after  leaving  the  cell  Incredible  as  uiis  might  at 
first  appear,  it  is  well  worth  the  careful  attention  of  microecopistB. 
The  testes  are  very  early  developed  in  the  drone,  in  the  full-grown 
larva  of  which  1  have  found  seminiferous  tubes  and  spermatic 
filamento  in  active  movement  (this  is  quite  in  agreement  with 
Mr.  Lowne  in  his  observations  on  blow-flies),  and  this  hci  will 
aflbrd  a  probable  explanation.  The  larva  which  is  to  be  deve- 
loped into  a  queen  is  provided  by  the  workers  with  extremely  large 
quantities  of  a  specialized  food  of  very  nutritive  character.  This 
is  inserted  into  the  upper  end  of  the  pendulous  cell,  and  being 
somewhat  viscous  the  growing  larva  sticks  upon  ite  surfiskce  by 
capillarity.  At  this  time  there  is  of  course  no  anus  and  no  genital 
aperture.  When  the  chrysalis  condition  is  aesumed,  the  body  still 
aoheres  to  the  pappy  unconsumed  food,  from  which  I  have  Uttle 
doubt  nutriment  is  still  received  by  osmosis.  The  spermatozoa  ¥rith 
their  marvellous  vitality,  still  surrounded  by  drone  juices  or  nutrient 
food,  would  survive  until  the  developing  queen  ruptures  the  very 
delicate  integument  which  is  thrown  off  at  tne  last  moult ;  they  then 

*  The  oomplioated  Btroctnre  which  Mr.  Lowne  giveB  to  oonesponding  parts 
in  blow-flieB  and  their  general  similarity  to  those  I  find  in  bees,  leads  me  to  ask, 
whether  it  is  not  at  least  possible,  if  indeed  not  highly  probable,  from  what  we 
know  of  members  of  other  orders,  that  one  of  the  sexes  in  the  bk>w-fly  may  be 
parthenogenetically  produced  ? 

t  The  testimony  appears  satisfactory,  bnt  I  have  not  yet  tried  the  experiment. 
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wcrald  pass  into  the  vnlTa  and  enter  the  spermatheca^  gi^ig  us  a 
queen  fertilized  bom  the  birth,  but  one  which,  no  doubt,  would 
cairy  but  few  spennatozoa,  and  so  be  practically  UBeless — a  point 
which  the  Microeoope  could  alone  detenninei    But  in  this  quaint 
pezformance  practiod    men    have  given  to  the  embryolonat  a 
method  of  experimenting  which  may  yield  good  reeults.     Every 
flrien tific  investigator  would  see  at  once  &r  better  methods  of  pro- 
cedure and  possibilities,  it  may  be,  not  only  of  tracing  the  course 
of  the  flipermatozoa,  but  of  producing  hybrids  and  Inules,  the  study 
of  whidi  may  be  of  immense  interest.    I  hope  at  any  rate  to 
institute  ezpeiiments  in  this  direction  in  the  coming  summer,  by 
which  one  ooubtful  point  may  at  any  rate  be  made  to  pass  from 
the  region  of  speculation  to  that  of  knowledge.   It  is  as  follows : — 
Although  the  drones  produced  by  the  fertile  workers  (to  which 
reference  was  previously  made)  develope  spermatozoa  exhibiting 
microscopically  all  the  appearances  of  those  obtained  from  the 
normal  drone,  still  the  virility  of  the  insect  has  been  questioned, 
practical  men  supposing  that  becaibe  he  was  of  doubtful  origin  he 
probably  was  impotent.    This  question  has  both  a  practical  and 
scientific  value.    Practical,  because  if  the  spermatozoa  from  these 
fertile-worker-drones  are  equally  effective  as  those  from  normal 
drones,  the  apiarian  would  have  at  command,  by  keeping  a  fertile 
worker  ovipositing,  a  stock  of  drones  at  a  season  of  the  year  when 
they  would  not  be  obtainable  from  an  impregnated  queen,  and 
henoe  he  would  possess  the  means  of  raising  and  fertilizing  queens 
either  earlier  or  later  in  the  season  than  would  otherwise  be  pos- 
sible.    The  scientific  interest  centres  about  the  £Etct  that  it  is  well 
known  that  amongst  the  higher  animals  where  a  mother*  has 
borne  offspring  the  influence  of  Us  &ther  may  be  impressed  on  her 
progeny  uterwards  b^otten  by  a  different  parent,  as  in  the  case 
of  2ie  transmission  of  Quagga  marks  to  a  succession  of  colts  both 
of  whose  parents  were  of  the  species  Horse,  the  mare  having  been 
impiegiiated  by  a  Qoagga  male ;  or  in  the  inatance  (many  caaea  of 
which  I  have  observed  amongst  our  own  poultry)  of  a  pullet  being 
spoiled  for  the  breeding  of  £Euicy  stock  by  some  accidental  mis- 
alliance.   The  explanation  of  the  first  given  phenomenon,  which 
rests  npon  the  statement  that  probably  the  blood  of  the  female 
imbibes  from  that  of  the  foetus  through  the  placental  circulation 
some  of  the  attributes  which  the  latter  denved  from  the  male 
parent,  does  not  seem  so  directly  to  apply  to  the  case  of  the  insect 
as  does  that  of  the  fowl,  for  it  appears  to  me  that  it  may  be  argued 
that  in  the  queen-produced-drone,  although  there  is  no  actual  sper- 
matic fusion,  still  the  fluids  of  the  queen  generally  are  not  un- 
influenced by  the  constant  presence  of  spermatozoa  vnthin  her 

*  *  Philosophical  Transactions/  1882,  and  Oarpenter'B  *  Physiology '  by  Power, 
1881,  pi  905. 
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body,  and  that  this  influence  may  in  some  unknown  indirect  way 
transfer  to  the  drone  some  qnalities  of  the  male  with  which  the 
mother  mated,  and  it  certainly  is  erident  that  these  spermatozoa 
are  not  oeUs  in  the  rest  condition.  They  not  only  are  in  partial 
movement,  but  they  are  abundantly  aerated,  which  seems  at  once 
to  prove  that  they  absorb  nutrition  which  they  subsequently 
oxidize,  and  that  they  as  a  consequence  yield  products  which 
must  pass  into  the  general  blood-current.  On  the  opposite  side  it 
may  be  urged  that  facts  known  to  entomologists  would  seem  cer- 
tainly to  indicate  that  no  such  slight  indirect  influence  derived 
from  copulation  as  is  here  suggested  is  necessary,  for  amongst 
moths  at  least  twenty  generations  of  females  have  been  produced 
without  a  single  male  individual  making  its  appearanca  The 
coming  season  will  no  doubt  furnish  some  with  an  opportunity  of 
testing  the  question  by  inserting  larvffi  or  the  testes  of  drones 
derived  from  fertile  workers  into  queen  cells.  The  marveUous 
persistence  of  the  spermatic  cell  is  worthy  of  note  in  passing.  One 
taken  from  a  queen  four  years  old  is  utterly  indistinguishable  from 
another  derived  direct  from  the  drone  testis,  although  the  former 
must  have  existed  in  the  queen's  spermatheoa  the  whole  of  her 
life,  less  from  five  to  ten  days,  between  which  ages  queens  almost 
invariably  mata 

Let  us  now  turn  our  attention  to  the  wasp:  opening  the 
abdomen  of  a  hibernating  queen  as  before  by  cutting  down  the 
sides  with  fine  scissors  so  as  to  avoid  the  nerve-track  and  dorsal 
vessel,  and  lifting  some  of  the  plates,  we  shall  find  the  viscera 
covered  densely  by  &tty  masses  (^' corps  graisseux"),  which  of 
course  furnish  material  for  oxidation  during  the  period  of  repose 
and  the  earlier  part  of  that  of  renewed  activity.  We  may  possibly 
at  once  be  struck  by  the  vast  differences  in  the  proportions  of  the 
several  viscera  of  the  two  queens,  the  bee  a  g.  havmg  small  digestive 
organs  and  large  ovaries,  the  wasp  small  ovaries  and  large  digestive 
organs,  for  it  would  seem  at  first  sight  that  the  organs  of  reproduc- 
tion should  vary  as  those  of  assimilation.  The  explanation  lies  in 
this.  The  queen  bee  very  largely,  if  not  wholly,  depends  upon 
the  worker  for  the  production  oi  tne  chyle,  since  the  latter,  more 
especially  during  the  time  the  former  is  rapidly  ovipositing,  con- 
stantiy  extends  the  tongue  to  supply  from  her  own  ^yle  stomach 
food,  the  nitrogenous  constituents  of  which  have  already  been 
brought  into  a  condition  of  solution;  and  indeed  the  queen 
herself  probably  never  digests  normally  tissue-forming  material 
(pollen).  She  does  at  intervals  take  honey  from  the  cells  of  the 
comb  she  may  be  perambulating,  but  since  this  honey  consiste 
mostly  of  invei*t  sugar  already  fitted  for  assimilation,  it  can  hardly 
be  re^ed  as  reqn^^  dig4on.  Her  work  of  s^lf-nntrition  ^ 
!hus  almost  wholly  in  the  direction  of  absorption,  and  consequently 
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ihe  tremendous  drain  upon  her  for  egg-formation  can  be  met  by 
anch  a  small  alimentary  canal  as  leaves  abundant  room  within 
the  abdomen  for  her  exkemely  developed  ovaries. 

Bemoying  cantionslv  viscns  after  viscos,  we  find  at  length  the 
wasp  ovaries  placed  well  back,  consisting  of  seven  or  eight  ovarian 
tahes,  each  (plate  II.  fig.  6,  0  T*)  quite  separate  from  one  anotiier, 
while  those  of  the  queen  bee  are,  as  formerly  stated,  remarkably  com- 
pact (plate  L  fig.  1,  0).  The  egg-tubes  in  the  wasp  are  associated 
with  extremely  strong  and  large  tracheaB,  having  for  one  of  their 
objects  undoubtedly  me  holding  of  the  ovaries  in  accurate  position 
whatever  may  be  the  state  of  the  alimentary  canal  or  the  movements 
of  the  insect.  The  ovaries  of  the  bee  fill  entirely  the  fore  part  of  the 
abdominal  cavity,  the  walls  of  which  retain  them  in  position  and 
render  any  sndi  tracheal  strappings  unnecessary;  but  there  are 
other  reasons  also  for  this  difference  in  arrangement.  It  might  at 
first  appear  that  the  closely  placed  ovarian  tubes  of  the  bee  could 
not  be  duly  irrigated  by  the  circulating  fluid,  but  further  investiga- 
tion shows  that  this  near  contiraity  of  the  tubes  mainly  secures 
the  copious  blood-flow  which  the  rapid  growth  of  ihe  contained 
eggs  demands,  for  the  dorsal  vessel,  by  constancy  pumping  the 
Uooi  towards  the  head,  induces  a  return  flow  througn  the  petiole 
connecting  the  thorax  with  the  abdomen.  Against  this  petiole  the 
small  extremities  of  the  ovarian  tubes  are  gathered,  tiny  interstices 
are  kept  between  them  by  the  intervening  small  tracheaB,  and  so 
amon^  aU  the  tubes  of  the  two  ovaries,  the  blood  must  insinuate 
itself  and  pass  on  rapidly  to  return  as  much  as  the  ever-beafcing 
dorsal  vessel  is  propelling  forwards.  The  wasp  ovaries,  on  the 
contrary,  stand  in  the  middle  of  the  widest  part  of  the  abdomen, 
and  here  the  blood-flow  is  necessarily  sluggish,  but  for  this  com- 
pensation is  afforded  by  the  very  wide  tradieaB,  making  due  nutri- 
tion and  oxidation  certain ;  and  further,  the  ovarian  tubes  are  kept 
from  &Uing  into  contact  by  a  stiflSsh  ring  r,  fig.  6,  placed  at  the 
upper  extremity  of  the  oviduct  The  very  dissimilar  egg-organs  in 
both  insects  are  therefore  probably  as  well  supplied  as  though  the 
creatures  possessed  a  vascular  system.  The  walls  of  the  oviducts 
(fig.  6,  0  D)  we  discover  to  be  crowded  with  tracheae,  and  supplied 
well  with  nerves  and  very  numerous  muscular  fibres  which  are 
mostly  arranged  in  two  systems  (a  longitudinal  and  a  transverse). 
StifSy  jutting  out  from  the  common  oviduct  we  find  a  parenchy- 
matous body  at  the  extremitv  of  which  is  placed  the  spermatheca 
^  carrying  the  mucous  gland  mff.  These  parts  are  held  in 
position  by  numerous  tracheaa  and  muscular  attachments,  and  by 
the  lateral  support  given  by  the  large  abdominal  ganglion  of  the 
principal  chain,  as  stated  previously  with  regard  to  the  bee.     If 

*  The  eggs  in  the  figure  are  not  nearly  fully  developed. 


14  Transactions  of  the  Socidy. 

we  now  remove  the  spermatheca  and  its  oondnit  and  glands  from  the 
common  ovidnct,  and  examine  by  a  1/2  in.  in  glycerin,  we  may  bring 
the  different  narts  of  fig.  7  into  view.  The  appendicular  glaiid  mg 
much  resemoles  in  stmctore  that  of  the  bee,  but  here  dose 
similarity  ends.  The  spermatheca,  about  4  mm.  in  diameter,  has  no 
investing  coat  of  tracheie,  but  is  surrounded  bv  four  layers,  abed, 
the  out^  three  of  which  are  full  of  air-tubes,  1 1,  fig.  7.  The 
membrane  forming  the  sac  is  exceedingly  deUcate ;  outside  this  the 
structure  appears  secretive  while  the  next  is  elastic,  the  whole 
being  protected  by  a  verj  wrinkled  membrana  By  pressure  the 
spermatozoa  may  be  dnven  through  the  duct  «,  and  in  their 
passage  th^  are  accompanied  hj  mucus  containing  minute  oil- 
globules.  GAic  spermatheoal  duct  is  joined  at  g  by  the  appendicular 
gland-duct  The  common  duct  now  enters  and  becomes  central 
to  the  curiously  formed  bodv,  which  is  clearly  homologous  with 
that  in  the  bee,  marked  H,  fig.  5;  the  muscle  hi,  fig.  7, 
appearing  to  answer  to  g,  fig.  5,  while  /  and  p  A,  fig.  7,  are 
homologous  with  A,  fig.  5.  The  nerve-threads  umting  the  several 
parts  in  the  bee  seem  here  to  be  in  part  represented  by  the 
numerous  fibres  n,  fig.  7,  running  between  the  elastic  and  secretive 
coats,  and  the  controlling  muscles  of  the  valve.  These  nerves  n 
are  not  so  exposed  as  would  be  judged  by  examining  the  figure, 
since  the  large  ganglion  which  has  been  removed  by  dissection 
affords  them  every  protection.  The  structure  is  clearly  &r  less 
developed  than  that  we  previously  examined,  as  here  the  duct 
seems  simply  closed  by  the  contraction  of  the  muscles  at  /and  p h 
to  prevent  spermatozoa  passing,  the  same  muscles  relaxing,  allowmg 
the  duct  to  open,  possibly  under  pressure  brought  to  bear  upon  it  by 
the  elastic  coat  of  the  spermatheca  itself.  This  greater  simplicity 
answers  completely  to  the  habits  of  the  insects  we  are  considering.* 
In  wasps  the  abinty  to  produce  fertilized  or  unfertilized  eggs  in 
rapid  alternation  is  not  necessary  as  it  is  with  bees.  ^Ihere  is 
abundant  evidence  that  queens  amongst  the  latter  insects  choose 
the  cells  in  which  they  deposit  eggs,  at  one  time  avoiding  and 
at  another  searching  out  every  drone  cell,  but  this  seems  to  be 
simply  that  workers  or  drones  mav  be  produced  as  the  honey-yield 
and  condition  of  the  colony  demand,  for  observation  also  diows  that 
a  queen  can  take  cells  pretty  much  as  they  occur,  and  adapt  the 
egg  at  once.  Amongst  wasps,  on  the  contrary,  the  production  of 
males  appears  almost  entirelv  a  question  of  season,  these  being 
raised  in  a  brood-batch  to  effect  the  fertilization  of  those  fenuedes 
that  are  to  hibernate.  The  accuracy  and  certainty  with  which 
this  operation  of  fertilization  can  be  accomplished  by  the  queen- 

*  The  fertile  (unimpregnated)  workers  amongst  wasps  only  produce  males, 
and  all  the  facts  of  the  case  point  to  the  production  of  males  by  queen  wasps  from 
unfertilized  eggs. 
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bee  18  attested  by  the  fact  that  a  carefhl  scrutiny  of  slabs  of  brood, 
containing  not  less  than  300,000  *  sealed  larvaD,  showed  that  the 
fidlnres  were  to  the  successes  as  1 :  6300. 

The  great  width  of  the  common  oviduct,  GOD,  fig.  6,  in  the 
wasp  would  lead  us  to  expect  some  such  arrangement  for  fertiliza- 
tion as  in  the  bee  (fertilizing  pouch),  and  it  undoubtedly  exists, 
although  in  a  less  perfect  condition,  and  the  duct  {  can  be  without 
difficulty  traced  into  it ;  but  while  following  this,  we  as  before  meet 
an  indication  of  an  entrance  way  for  the  sperma^zoa  to  the  recep- 
taculum  seminis  after  their  reception  from  the  male  into  the  vulya, 
quite  distinct  from  the  road  outwards  towards  the  egg  to  be 
fertilized.  At  k,  fig  7,  the  channel  opens  widely  and  unites  with 
the  lower  part  of  the  common  oviduct.  The  walls  of  &  in 
hibernating  aueens  I  found  composed  of  a  membrane  formed  by 
coalescing  cells  each  about  8  f&  in  diameter  but  from  which  all 
formatiye  material  has  disappeared.  It  would  be  highly  desirable  to 
secure  some  queens  immediately  after  copulation,  when  no  doubt 
the  whole  history  of  this  interesting  point  could  be  made  out.  I 
have  not  hitherto  succeeded  in  obtainm^  such  queens. 

In  drawing  this  paper  to  a  conclusion,  it  seems  but  necessary 
to  state  that  tne  rupture  of  the  wasp  spermatheca  on  the  slide  is 
followed  by  movements  of  the  extruded  spermatozoa  comparable  to, 
although  much  less  energetic  than  those  of  the  bee.  Each  sper- 
matozoon measures  about  200  fju  in  length  and  somewhat  less  tnan 
0*5  fi  in  greatest  diameter,  whilst  its  narrower  extremity  is  so 
remarkably  delicate  that  its  last  10  or  15  fjL  can  only  just  be  seen 
even  after  careful  staining  by  a  Powell  oil  1/12  or  1/25.  Its  incon- 
spicuous head,  beyond  which  the  filament  extends  about  6  f&,  is 
scarcely  wider  than  the  broadest  part  of  the  filament  itself  and  can 
only  be  detected  with  difficulty.  A  dorsal  filament,  which  readily 
breaks  from  its  attachments,  also  exists.  The  spermatozoon  on 
passing  into  the  rest-condition  coils  itself  up  precisely  as  does 
that  of  the  bee.  I  venture  to  express  the  hope  that  this  com- 
munication may  be  of  some  service  in  throwing  light  upon  the 
difficult  but  extremely  important  and  interesting  question  of  par- 
thenogenesis. In  a  future  paper  I  may  give  some  more  definite 
information  in  reference  to  the  movements  of  the  spermatozoa 
immediately  after  their  ejaculation  into  the  body  of  the  female. 

*  The  proda(*tion  of  a  dione  in  a  worker  cell  can  be  instantly  seen  by  a  very 
coDTex  capping,  raised  to  give  room  fur  the  larger  ioaeot. 
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II. — On  the  Oeeurrenoe  of  Variations  in  the  Devdopmeni  of 
a  Saecharomyees.  By  6.  F.  Dowdbswell,  M.A.,  FJLS., 
F.B.M.8.,  &c, 

(Read  10th  December,  1884.) 

Thb  oeeurrenoe  of  pleomorphism  in  some  of  the  higher  fhngi 
has  been  well  eslablishedy  and  is  generally  accepted.  In  some 
cases,  no  doubt,  the  instances  of  asserted  variations  of  form  arise 
from  erroneous  observation,  from  the  occurrence  of  contaminations, 
with  the  presence  of  different  species  in  the  cultivations ;  this  has 
given  rise  to  exaggerated  views,  so  that  the  doctrine  of  pleo- 
morphism has  been  extended  to  an  extravagant  length,  as  de  Bary 
justly  terms  it.* 

In  regard  to  the  Saccharomycetes,  the  observations  asserting 
that  yeast  {8.  Cerevisem)  is  but  the  conidial  form  of  PenieiUium 
glaucum  are  well  known;  the  development  of  branching  hyphaB 
and  endogenous  spore-formation  have  been  already  described ;  but 
these  form-variations  have  always  been  considered  to  be  deter- 
mined by  external  conditions,  such  as  a  difference  in  the  nutrient 
medium,  the  exhaustion  or  insufficiency  of  which  has  been  thought 
to  occasion  the  formation  of  spores. 

In  cultivating  some  forms  of  fungoid  blight  lately,  I  obnerved 
the  occurrence  of  innumerable  cells  of  a  species  of  Saecharomyees  ; 
it  is  one  which  I  cannot  exactly  identify  with  anv  previously 
described.  A  growth  of  this  is  shown  m  the  cultivating  ceu 
under  the  Microscope.  In  this  it  will  be  seen  that  development 
occurs  both  by  means  of  gemmation,  by  fission,  the  formation  of 
a  mycelium  with  a  slight  tendency  to  branch,  and  also  by  endo- 
genous spore-formation. 

The  nutrient  fluid  is  here  a  10  per  cent,  solution  of  cane  sugar 
with  the  small  proportion  of  mineral  salts  present  in  tap-water. 
In  this  it  devetopes  much  more  freely  than  in  other  solutions 
such  as  Gohn's  fluid,  or  vegetable  inmsions.  To  originate  the 
cultivation,  as  small  a  quanti^  of  the  cells  as  could  be  taken  on 
the  point  of  a  platinum  needle  was  placed  on  the  centre  of  the 
slide ;  there  were  about  a  score,  not  many  more,  and  they  could 
be  easily  counted  and  examined  individually  under  the  Microscope. 
Over  these,  with  a  droplet  of  the  solution,  was  placed  the  cover- 
glass,  closed  by  oil  round  its  margin,  the  groove  in  the  slide 
affording  a  supply  of  air  to  the  cultivation.! 

*  Yergleioh.  Morphol.  n.  Biol,  der  Pilze,  &c.,  1884,  p.  136. 

t  The  form  of  oell  used  is  a  plate-glass  slide  8  b j  1  in.  and  1/10  in.  thick. 
In  this  a  circular  groove  is  cut  1/10  in.  wide  and  1/20  m.  deep ;  the  centre  stage, 
6/10  in.  in  diameter,  is  conntersunk  2/1000  in.,  but  it  may  be  either  level  or  sunk 
1/1000,  2/1000  or  4/1000  in.  to  suit  the  size  of  the  micro-organisms  cultivated. 
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Within  twenty-fonr  hours,  at  the  temperature  of  the  room — 
abont  60''  Fahr. — the  cells  were  fomid  to  be  in  active  proliiiora- 
tion,  and  they  had  multiplied  three  or  four  times,  principally  by 
gemmation ;  some  few,  however,  were  already  forming  hyphaB,  in 
some  ca^es  having  first  or  simultaneously  developed  buds ;  these 
hyphae  were  already  three  or  four  times  as  long  as  the  mother- 
cells,  containing  re&active  granules,  and  becoming  segmented. 
Shortly  afterwajrds  the  occurrence  of  fission  and  the  formation  of 
endogenous  spores  was  observed,  the  growth  being  still  confined 
to  a  comparatively  small  spot  towards  the  centre  of  the  sUde. 
These  spores  are  ultimately  set  free,  develope  and  proliferate  as 
the  parent  cells. 

it  maybe  readily  observed  that  the  cells  nearer  the  groove 
and  more  freely  supplied  with  air,  are  larger  than  those  in  the 
interior  of  the  cell,  they  look  more  robust,  and  the  spores,  which 
sometimes  amount  to  a  dozen  or  more  in  a  single  cell,  are  remark- 
ably large  and  well  defined ;  in  this  situation,  too,  the  h^haB  in 
some  few  cases  are  remarkably  long,  extending  over  a  considerable 
portion  of  the  cell — ^Le.  some  mm.  in  length — ^passing  through 
the  air  of  tile  groove,  and  continuing  to  grow  in  the  oil  on  the 
outside  of  it.     No  aerud  hyphae,  however,  are  formed. 

Nevertheless,  although  an  ample  supply  of  air  does  &vour  the 
development  of  certain  phases,  yet  in  the  same  spot  of  the  same 
nutritive  medium,  and  apparently  under,  in  every  respect,  precisely 
similar  conditions,  all  these  phases  of  development  occur;  and 
though  the  cultivation  did  not  originate  in  a  single  cell,  I  do  not 
think  it  is  possible  that  difierent  species  were  present.  In  most 
samples  of  brewer's  or  commercial  yeast  it  is  easy  to  detect  foreign 
spores  under  the  Microscope,  but  that  was  not  so  in  this  case ; 
and  it  appears  to  me  that  we  have  here  difierent  forms  of  develop- 
ment, not  owing  to  differences  of  external  conditions,  but  to  an 
inherent  tendency  to  variation  or  sport,  affording  a  confirmation  of 
the  Darvnnian  doctrine,  that  of  the  two  factors  which  determine 
the  liability  of  living  organisms  to  variation — viz.  the  nature  of 
the  organism  and  the  nature  of  its  external  conditions,  the  former 


This,  which  I  have  foand  very  nsefnl  and  perfectly  adapted  for  continaoiu  obser- 
vation  <A  development  with  the  highest  powers,  is  merely  a  slight  modification  of 
a  form  long  since  used  and  described  oy,  I  think,  Brefeld,  and  which  I  was 
myself  in  the  habit  of  employing  formerly.  As  I  fonnd  great  difficnlty  recently 
in  getting  them  constmcted,  I  may  mention  that  those  I  now  nse  are  weU  and 
accurately  made  bv  Messrs.  Beck.  The  '*  hanging  drop  "  so  frequently  used  in 
these  cultivations,  has  some  great  and  obvious  disadvantages,  the  or^nisms  in 
the  lower  part  of  the  drop  cannot  be  brought  into  the  focus  of  a  high  power 
unless  the  drop  is  very  mmute,  when  it  is  liable,  in  spite  of  precautions,  to  be 
dissipated  bjr  evaporation ;  and  again,  unless  the  nutrient  meoium  is  viscid  the 
preparation  is  apt  to  be  spoiled,  if  the  slide  is  tilted,  by  contact  with  the  walls  of 
the  cell  and  the  oil. 

Ber.  2.— Vol.  V.  0 
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seems  to  be  much  the  more  important,  for  in  this  instance  varia- 
tions arise  nnder  conditions  which  appear  to  be  perfectly  nniform. 
Some  of  the  i>rincipal  forms  are  shown  in  the  accompanying 
sketch,*  drawn  with  tne  camera  Incida ;  the  smaller  figures  are 
magnified  about  300  diameters,  and  represent  the  earlier  forms  of 
development  towards  the  centre  of  the  cell ;  the  larger  and  darker 
are  magnified  500  times,  and  are  those  which  have  developed  more 
reoenUy,  near  the  groove,  with  a  more  abundant  supply  of  air. 
The  cultivation  is  now  two  months  old,  and  the  cell  is  nearly  filled 
with  organisms:  the  nutrient  fluid  must  be  ahnost  exhausted. 

*  To  be  Been  in  the  Library. 
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III. — Notes  on  the  Life-Eistories  of  some  of  the  IMle-knotmi  Tyro- 
glyphidas.    By  A.  D.  Miohael,  F.L.S.,  F.B.M.S.,  &c. 

(Read  Uth  January,  1885.) 
Platb  m. 

Ai.THonQH  the  Tyrofflyphtdse  contain  many  creatniee  which  are 
generally  attxacidye,  from  the  beauty  of  the  plumes  and  leaflets 
with  which  they  aie  ornamented,  and  from  the  general  brilliancy 
of  iheir  appearance,  when  properly  displayed,  yet  the  genus 
Tyroglyphus  itself  is  not  one  which  includes  any  species  likely  to 
become  fayourites  with  sUde-coUectors  from  the  elegance  or  singu- 
larity of  their  external  forms ;  it  is,  howeyer,  a  group  the  members 
of  which  obtrude  themselyes  unpleasantly  upon  human  notice, 
through  their  extreme  destructiyeness  of  amnuJ  and  yegetable 
matters  which  are  useful  to  man,  either  as  food,  medicine,  or  other- 
wise, and  of  his  zoological  and  other  collectiona  The  common 
cheese-mite,  T.  iirOy  is  the  well-known  type  of  the  genus,  and  indeed 
it  has  been  taken  most  frequently  as  the  type  of  the  whole  of  the 
Acarina ;  although,  to  most  persons  acquainted  with  the  order,  it 
may  seem  about  as  easy  to  typify  it  as  to  haye  a  type  Insect. 
T.  entomoloffuma  is  the  terror  of  entomologists,  and  the  general 
feelings  of  uie  genus  Homo  towards  the  genus  Tyroglyphvs  are 
dedd^y  hostile.  Under  these  circumstances  it  is  pleasant  to  find 
a  member  of  this  ill-reputed  genus  put  forward  on  nigh  authority 
as  the  friend  and  ally  of  man,  if  that  yiew  can  only  be  supported. 
Some  years  ago  a  senous  alarm  arose  in  Ajnerica  at  the  extent 
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Fig.   1. — Tyroglyphw  oorticalU,  male,  doisal  yiew,  x  140. 
„      2. —         „  WW    ▼entnilYiew,  x  140. 

3. —         M  19        femuEde,  donal  view,  x  140. 

4.—         n  »»  f.       ventral  view,  x  140. 

5. —         „  „        nymph,  side  view. 

6. —         „  ,>        Hypopos,  dorsal  view. 

7.—         „  „  ,,         ventral  view. 

8. —         n  tf  n        ^^^7  formed  within  the  skin  of  the 

inert  ordinary  nymph. 
9. — I\froglyphua  corUcaiis,  egg,  X  100. 
10. —  „  „       right  mandible  of  female,  x  850. 

11. —         „  „       labium  and  other  mouth-organa,  x  800 

12.—  „  „       first  leg  of  female,  X  250. 

13. —         „  „       tanoB  of  second  leg  of  female,  x  500. 

14. —         M  n       sQcker-plate. 

n    l&.—Bhuoglyphus  Rcbim,  Hypopns,  dorsal  view,  X  100. 
„    16. —         „  19  V        ventral  view,  x  100. 

„    17.—         „  If  t9        sucker-plate,  x  800. 
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to  which  the  raTages  of  a  Coccus  (Myiilaspts  pomteoriieis  of 
American  anthorSy*  which  they  popularly  call  ''the  mussel- 
shell  bark-louse  ")  were  being  carried  upon  their  apple-trees.  This 
naturally  attracted  the  attention  of  State-entomologists  amongst 
others,  and  Dr.  Shimer  wrote  two  articles  on  the  subject  in  tixe 
'Transactions'  of  the  Illinois  Horticultural  Society  in  the  years 
1868  and  1869.  In  these  papers  he  describes  an  Acarus,  which 
he  calls  A,  mains,  and  which,  as  &r  as  I  can  ascertain  &om  Riley's 
abstract,  for  I  have  not  been  able  to  obtain  the  original  paper 
here.  Dr.  Shimer  appears  to  consider  as  an  enemy  of  the  Coccus  and 
therefore  an  ally  of  the  cultivator.  Dr.  Shimer  describes  this 
Acarus  and  also  mentions  that  he  found  with  it  a  six-legged 
form  which  he  treats  as  a  separate  species  and  names  A.  Wahnii, 
but  which  doubtless  was  only  the  larval  form  of  T.  malus. 

In  the  year  1873,  the  spread  of  the  Cocctis  in  Georgia  was 
submitted  to  the  notice  of  Mr.  Riley  who  published  a  very  interest- 
ing notice  of  the  result  of  his  investigations.!  In  this  article  he 
figures  and  slightly  describes  an  Acarus  which  he  considers, 
apparently  from  information  received  from  others,  and  not  from 
personal  investigation,  to  be  destructive  of  the  bark-lousa  Riley 
says,  "  It  may  be  a  form  of  the  A.  malus  of  Shimer,"  but  he  then 
proceeds  to  give  such  excellent  reasons  for  not  considering  it  to  be 
identical,  tkit  I  have  ventured  to  treat  it  as  a  different  species, 
although  Riley  himself  does  not  name  it  but  leaves  it  to  be  looked 
upon  as  Shimer's  species ;  he  winds  up  his  article,  or  rather  foot- 
note, for  that  is  aU  that  he  writes  upon  the  Acarus,  by  sa}in^, 
"It  apparently  belongs  to  the  genus  DermaJetchus"  This  is 
manifestly  an  error,  as  the  Dermaleichi  are  not  only  all  of  them 
bird-parasites,  but  Riley's  figure  would  be  suflScient  to  show  that 
the  mite  was  one  of  the  Tyroglyphidas.  Riley  does  not  say  any- 
thing about  sexes,  nor  immature  forms,  nor  does  he  describe  or 
figure  two  sorts  of  adult  which  might  be  male  and  female ;  but  his 
figures,  which  are  very  good,  although  on  a  small  scale,  are 
evidently  drawn  from  a  female  specimen ;  this  sex  is  usually  much 
more  abundant  than  the  male  in  the  Tyroglyphidm, 

Andrew  Murray^  reproduces  Riley's  figures,  shortly  abstracts 
his  notice,  and  correctly  places  the  creature  among  the  Tyro^ 
glyphidm ;  he  says,  however,  that  it  is  "  either  a  Tyroglyphus  or  a 
BhizoglyphiM.  Mr.  Riley's  beautiful  figure  is  not  on  a  sufficiently 
large  scale  to  allow  us  to  make  out  which."  Murray  would  seem 
from  this  rather  to  have  overlooked  the  fisict  that  Riley's  figures  are 
helped  by  hia  deecription  in  this  respect    Murray,  however,  in  spite 

*  The  usual  name  here  for  this  creature  is  A^fndotut  oonchiformiSf  hut  it  has 
also  been  called  Coccus  arboreum  fmearia,  Diaspis  Imearia,  Chermea  conchiformis,  Slo, 
t  Fifth  Missouri  Beport,  1873,  p.  87. 
X  *  Economic  Entomology.   Aptera,'  1876,  p.  275. 
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of  ihe  doubt  which  he  expresses,  caUs  the  species  **  T.  VMluSf*'  and 
in  this  generic  name  he  is  qnite  correct. 

To  pass  now  to  what  appears,  at  first,  to  be  a  totally  different 

sabject:  Dr.  P.  Kramer  of  Halle,  in  October  1881,*  described  a 

new  species  of  Tyroglyphus  wiihont  saying  where  he  fomid  it, 

but  the  peculiarity  of  it  was  that  the  male  had  a  thin,  rounded, 

chitinous,  horizontal  plate  projecting  from  the  dorsal  surfiEuse  of  the 

posterior  margin.    Tnis  plate,  which  was  divided  into  four  lobes  by 

deep  indentations  of  its  distal  (hind)  margin,  was  entirely  unknown 

in  any  other  species  of  Tyrofflyphus,  or  indeed  of  Tyroglyphidas^ 

and  up  to  the  present  moment  I  beUeve  that  T,  Carpio,  as  he 

named  it,  is  the  only  known  species  furnished  with  uiis  organ. 

Dr.  Kramer  very  reasonably  points  out  that  this  forms  an  analogy 

to  the  Bermaleiehif  and  that  the  species  may  be  considered  as 

indicating  a  closer  relationship  between  the  two  groups  than  had 

been  supposed.    In  addition  to  this  marked  characteristic,  the  anal 

suckers  of  Kramer's  species,  instead  of  being  like  those  of  ordinary 

male  Tyroglyphi,  are  placed  on  the  vertical  part  of  the  actual  hind 

margin,  and  project  straight  backward  when  exserted. 

Shifting  once  more  to  what  appears  like  another  entirely 
different  subject,  Professors  G-.  Ganestrini  and  F.  Fanzago  of 
Pbdua,  in  the  year  1877,  published  what  was  then  considered  a 
monograph  of  the  Italian  Aearina.^  This  work  was  illustrated  by 
six  octavo  plates,  and  as  the  last  figure  of  the  last  plate  the  authors 
draw  what  th^  describe  in  the  explanation  of  the  plate  as  ^'  A 
paiafflte  of  OruxUa*'  I  have  not  been  able  to  trace  any  reference 
to  this  figure  in  the  letterpress ;  I  have  however  often  looked  at  it 
and  thought  what  a  very  strange  creature  it  was,  and  wondered 
that  I  had  not  ever  found  it  upon  any  of  the  thousands  of  Oriba- 
tidsB  which  I  have  from  time  to  time  examined ;  and  not  finding  it 
I  had  concluded  that  it  was  not  British.  The  creature  in  the 
plate  had  suspiciously  the  look  of  a  Hypoptis,  but  the  hind  legs 
were  terminated  by  claws,  not  setaa ;  and  it  possessed  the  remark- 
able feature  of  having,  on  each  side  of  the  anterior  margin,  close 
by  the  insertion  of  the  first  leg,  a  large  projecting  simple  eye,  or 
eye-like  organ,  quite  unknown  amongst  any  other  Hypopi  which 
I  am  acquainted  witL  Its  hypopial  nature  seemea  therefore 
extremely  doubtfoL 

To  turn  now  to  my  own  observations.  During  the  past 
autumn  (1884),  while  in  the  midland-counties  of  England,  I  was 
examining  some  stems  of  the  common  reed,  Arundo  phrofftnites, 
which  were  fitding  and  decaying;  and  discovered,  on  stripping  off 

*  *^XJehet  lyroglyf^us  carpio,  eine  neue  Art  der  Gattnng  Tyroglyphu^ 
ZeitBchr.  t  d.  gee.  Natarwias.,  1882,  pp.  183-6,  pi.  xiii. 

t  ''Intorno  agU  Acari  Italiani,^  Atti  B.  Inst  Veneto  6ci.  Let.  ed  Arti, 
fer.  T.  YC^  iv. 
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the  epidennis,  that  immediately  below  it  were  a  number  of  mites 
corresponding  exactly  to  thoee  which  Biley  fomid  on  the  bark  of 
the  apple :  i£ere  was  not  here  however  any  Coccus  or  other  small 
creature  for  the  Acarus  to  destroy,  and  it  manifestly  was  destroy- 
ing the  reed,  and  not  anything  else ;  which  process  it  was  effecting 
by  eating  its  way  along  nnder  the  epidermis,  leaving  small  farrows 
behind  it  filled  with  dost,  excremental  matter,  &c.  It  was  in 
considerable  numbers,  and  evidently  in  a  locality  which  suited  it. 
I  secured  plenty  for  observation,  and  tot  breeding  from,  transferred 
these  into  a  breeding-cell  without  other  Acari,  and  eventually 
succeeded  in  tracing  the  whole  life-history  subsequent  to  the 
hatching  of  the  egg.  The  greater  number  of  specimens,  as  is 
usual  in  the  family,  were  eimer  nymphs  or  adult  females,  which 
latter  appear  to  corr^ipond  in  every  respect  with  Riley's  descrip- 
tion and  figures,  whicn  however  are  not  very  detailed,  but  with 
them  I  found,  in  lesser  numbers,  and  I  subsequently  also  obtained 
by  breeding,  a  smaller  Acarus  which  was  evidently  the  male ;  it 
was  interesting  to  find  that  this  creature  possessed  the  exceptional 
character  of  the  male  of  Kramer's  T.  Carvio,  although  with  such 
variations  as  miffht  be  anticipated  in  a  different  species ;  thus  the 
thin  chitinous  plate  or  shelf  projecting  from  the  dorsal  level  of 
the    hinder    end   is   present  and   strongly   developed,   but    its 

?)sterior  margin,  instead  of  being  deft  into  four  lobes  like 
.  CarjnOf  is  even  and  unbroken,  although,  oddly  enough,  four 
long  hairs,  which  arise  from  the  under  side  of  the  plate  a  little 
within  the  posterior  margin,  and  are  directed  horizontally  back- 
ward, show  through  the  semi-transparent  chitin,  and,  by  trans- 
mitted light,  somewhat  simulate  clefts  in  appearance.  The  large 
protrusile  suckers  placed  on  the  vertical  part  of  the  abdomiiud 
margin,  one  on  each  side  of  the  anus,  are  also  present,  and  of  large 
size,  so  that  the  creature  may  fidrly  take  its  place  as  a  close  ally  of 
Dr.  Kramer*8  species. 

Another  surprise  awaited  me :  among  the  Tyroglyphi  yrere  a 
number  of  Hypopi  which  I  naturally  suspected  to  be  the  hypopial 
nymphs  of  the  species,  a  suspicion  subsequentiy  rendered  a 
certamty  by  breeding  the  Hypopus  from  the  Tyroglyphus  nymph 
and  by  securing  specimens  ana  preparations  of  the  Tyroglyphus 
nymph  with  the  Hypopus  inside.  One  of  these  is  shown  at  fig.  8, 
wbicn  was  carefrdly  drawn  from  the  life ;  the  state  figured  l^ing 
that  shortly  before  the  Hypopus  emerges;  the  ordinary  nymph 
being  now  little  more  than  the  cuticular  parts,  and  the  Hypopus 
being  fully  formed,  and  capable  of  considerable  motion  ;  it  draws 
itself  forward  and  backward  within  the  nymphal  skin,  which  is 
much  longer  than  the  hypopial  form,  moves  its  legs,  and  otherwise 
exhibits  manifest  signs  of  life.  All  this  I  might  have  anticipated 
from  analogy ;  but  what  I  could  not  have  foreseen  was  that  this 
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Hypopua,  thus  found,  ^ras  neither  more  nor  less  than  the  ^'  parasite 
of  an  Oribaia  "  of  Ganestrini  and  Fanzago,  precisely  as  the  Italian 
professors  had  drawn  it,  with  the  two  great  eyes  or  eye-like  organs 
quite  as  oonspicnons  as  in  their  fignra 

With  regard  to  these  organs  I  use  the  expression  **  eyes  or  eye- 
like organs,  hecanse  one  is  rather  dnbions  in  pronouncing  oon- 
fidenUy  on  their  optic  nature  when  eyes  have  not  hitherto  been 
found  in  other  Hypopi  or  other  Tyroglyphi,  and  it  would  not  have 
been  thought  probable  that  the  species  which  developed  them  would 
be  one  which  passed  the  greater  part  of  its  existence  as  a  boring 
creature ;  although  it  may  properly  be  replied  that  the  stage  during 
which  the  organs  are  present  is  one  when  its  boring  habits  are 
suspended,  and  when  eyes  might  be  of  service  to  it  The  position 
of  the  organs  would  be  rather  unusual  amongst  Acarina,  being 
actually  on  the  anterior  margin,  instead  of  the  dorsal  surface,  of 
the  cephalothorax;  on  the  other  hand,  the  position  is  suitable,  and 
the  organs  are  fsiurly  well  protected  by  a  projection  of  the  dorsal 
ehitin  which  half  covers  them.  The  organs  have  the  appearance 
of  large  simple  lenses,  such  as  we  are  &miliar  with  in  Mydrach^ 
fUda,  &c.,  backed  by  a  very  black  pigment-layer.  To  feel 
confidence,  however,  in  their  r^y  being  eyes  we  should  trace  an 
optic  nerve  to  them,  a  process  which  1  &ncy  would  present  no 
slight  difficulty,  but  I  incline  to  regard  them  as  such. 

A  moment's  reflection  will  suffice  to  show  any  one  acquainted 
with  the  group  that  it  is  extremely  likely  that  this  Hypopus  would 
be  found  sometimes  temporarily  parasitic  upon  Or^xUidsB  as  its 
original  discoverers  say.  The  Onbatidm  are  vegetable  feeders 
and  are  constantly  found  under  bark,  the  very  places  where  this 
TyroglyphvA  lives.  The  Hypimus  is  {provided  with  an  efficient 
sucker-plate,  and,  like  other  Mypopi,  its  habit  doubUess  is  to 
attach  itself  by  these  suckers  to  small  moving  creatures,  larger 
than  itself^  for  the  sake,  probably,  of  conveyance;  and  thus  it 
would  get  carried  to  new  and  suitable  feeding-grounds.  It  is 
scarcely  likely,  however,  that  its  attentions  are  scuely  confined  to 
Ortbatidm :  it  is  probable  that  they  are  much  more  widely  dis- 
tributed. 

The  discovery  of  this  HypopoB  enabled  me  to  investigate 
farther  a  question  in  which  1  have  taken  an  interest  for  some 
^ears,  viz.  the  question  of  what  a  Hypopus  is,  and  the  causes  of 
its  becoming  a  Uypopus. 

I  will  remind  my  readers  that  different  writers  have  expressed 
the  following  views : — 

1.  ^popus  is  a  separate  family  of  adult  Acarina. 

2.  Hypopu»  is  an  immature  stage  of  Oamasus. 

3.  Hypopus  is  the  adult  of  both  sexes  of  some  species  of 
Tyroglypnus. 
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4.  Hypopus  is  the  male  of  Tyroglyphus. 

5.  ]^popus  is  an  adult  itch-mite. 

6.  tiypopus  is  a  ferocious  parasite,  sometimes' external,  some- 
times internal,  which  ends  by  entirely  devonring  its  host  &om 
within,  leaving  only  the  skin. 

7.  JStfpoptal  form  is  a  travelling  dress. 

8.  tivpopus  is  the  cnirassed,  heteromorphons,  adventiiuyus 
nymph  of  Tyroylyphus,  ftc,  appearing  only  for  the  distribution  and 
preservation  of  the  species  under  adverse  circumstances. 

This  eighth  view,  which  is  not  inconsistent  with  the  seventh, 
was  that  originated  by  P.  M^gnin  of  Yersailles,  and  has  heen  that 
most  ordinarily  i^oeiyed  of  late  years.  M^gnin'e  opinion  was 
that  when  the  food  of  the  Tyroglyphus  became  dry,  and  the 
atmosphere  also  too  dry  for  the  continued  existence  of  the 
Tyroglyphus^  ftc,  then  uie  ordinary  nymphs  of  these  creatures 
changed  into  Hypopi  which  had  the  power  of  supporting  greater 
draught  and  more  unfavourable  circumstances  than  tne  Tyroglyphi, 
and  of  attaching  themselves  to  insects,  &c.,  whereby  they  got 
.conveyed  to  new  and  more  favourable  situations,  when  they  once 
more  assumed  the  form  of  Tyroglyphus  nymphs.  After  a  careful 
series  of  observations  I  have  elsewhere*  given  my  reasons  for 
considering  that,  although  M6gnin  was  correct  in  the  major  part 
of  his  contention,  yet  he  was  in  error  in  that  portion  of  it  which 
ascribed  the  production  of  Hypopua  to  exceptional  adverse  circxun- 
stances,  and  that,  in  fact,  although  it  was  not  all  the  individual 
nymphs  of  any  species  of  Tyroglyphus,  &c,  that  became  Hypopi^ 
yet  the  hypopial  period  takes  the  place  of  that  between  two 
ecdyses  in  the  ordinary  life -history,  and  that  the  change  to 
Hypopus  is  not  caused  by  unfavourable  circumstances,  and  is  not 
any  extraordinary  or  exceptional  occurrence,  but  is  a  provision  of 
nature  for  the  distribution  of  the  species  occurring  irrespectiye  of 
adverse  conditions.  I  found  a  very  strong  confirmation  of  my 
views  on  the  point  in  the  species  which  I  have  been  dealing  wim 
in  this  paper :  they  were  apparently  under  circumstances  which 
suited  them ;  they  had  ample  food  which  they  appeared  to  feed 
upon  readily ;  the  moisture  was  abundant  but  apparently  not  in 
excess ;  the  adult  males  and  females,  and  the  ordiniuy  nymphs  and 
larvaB  did  not  die  nor  dry  up,  but  on  the  contrary  appeared  healthy 
and  well  fed,  but  yet  the  Hypopi  were  present  among  the 
specimens  in  their  natural  locahty  in  the  ree^  and  kept  on  ap- 
pearing in  my  breeding-cells  in  considerable  numbers.  The  more 
ordinary  nymphs  I  had,  the  more  Hypopi  I  got,  and  in  order  to 
obtain  Hypopi  I  adopt  precisely  the  same  means  as  I  should  use  to 
keep  Acari  which  do  not  assume  the  hypopial  form  in  perfect 

•  "  The  Hypopus  Question,"  Joum.  Linn.  Soc.  (Zool.)  xvii.  (1884)  pp.  371-94. 
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health.  The  advantage  of  the  hjpopial  condition  to  the  present 
species  is  evident ;  the  adult  is  a  creatnre  incapable  of  rapid  or 
extended  motion;  its  food-plant  would  frequently  die  down  and 
decay,  and  the  whole  colony  would  be  in  danger  of  extinction 
were  it  not  that  the  Hypopus  can  use  other  more  active  creatures 
as  means  of  conveyance  to  new  localities. 

It  remains  to  be  considered  whether  it  is  likely  that  this  Acartis 
really  did  destroy  the  Coccus  of  the  apple-tree  in  the  manner  it  is 
credited  with  doing.    I  know  that  Mr.  Biley,  whose  opinion  on  all 
questions  of  economic  entomology  should  have  very  great  weight, 
considers  that  many  of  the  Tyroglyphtdss  are  predatory :  this  is 
contrary  to  the  general  view  taken  by  arachnologists,  and  I  am  not 
able  to  agree  with  him :  a  Tyroglyphus  pressed  by  hunger  may 
occasionally  attack  other  Acari  or  small  insects,  but,  as  far  as  my 
observations  extend,  they  do  not  habitually  or  as  ordinary  food 
prey  upon  living  creaturea    They  are  themselves  devoured  by 
numerous  enemies,  but  I  have  not  ever  been  able   to  find  any 
indications  of  their  feeding  upon  other  hving  animals ;  nor  do  their 
mouth-organs  appear  .fitted  tor  the  purpose ;  they  are  not  in  any 
way  those  which  we  usually  find  in  predatory  Acarinay  and  they 
are  very  similar  to  those  which  are  possessed  by  the  well-known 
vegetable-feeders.    I  have  carefully  drawn  these  organs  in  the 
present  species  (figs.  10  and  11),  in  order  that  arachnologists  may 
be  able  to  judge  of  the  probabiUties  in  this  respect.    There  is  an 
entire  absence  of  the  lancets  and  sucking  apparatus  which  we 
should  expect  to  find  in  a  predatory  Acarus.     The  present  species 
clearly  can  live  on  vegetable  food ;  and,  with  its  slow  movements, 
short  and  weak  legs,  and  elongated  defenceless  body,  does  not 
appear  fitted  for  tne  capture  of  other  creatures,  but  does  seem 
eminently  adapted  to  the  life  of  a  cortical  or  sub-cortical  vegetable- 
feeder,  and  very  analogous  to  others  leading  a  similar  existence, 
such  as  the  nymphs  of  Hofhphora,  &c.    The  Tyroglyphidas  are,  in 
most  instances,  unquestionably  vegetable-feeders,   but  they    do 
undoubtedly  also  feed  very  readily  upon  preserved  or  dried  animal 
matter  of  some  sorts,  as  the  owners  of  cheese,  cantharides,  or 
collections  of  insects,  know  to  their  cost;  and  it  is  to  be  re- 
membered that  a  Coccus  is  a  peculiar  insect,  it  does  not  show  much 
sign  of  life  or  much  movement  (excepting  the  winged  males),  and  a 
large  portion  of  it  is  vexy  like  a  preserved  specimen,  so  that  it  is 
possible  that  a  Tyroglyphus  not  ordinarily  predatory  might  regard 
a  Coccus  as  suitable  for  gastronomic  purposes. 

I  have  appended  to  this  paper  a  description  of  the  species  in 
all  stages ;  and,  to  summarize  tne  results,  I  conclude  that  it  is  a 
species  feeding  primarily  upon  the  bark  of  vegetables,  and  not 
confined  to  the  bark  of  one  particular  tree ;  that  the  female  is  the 
creature  figured  by  Riley ;  the  male,  now  described  and  figured  by 
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me  for  the  first  time  (as  Ceut  as  I  know),  is  closely  allied  to  that  of 
Kramer's  T.  Carpio,  and  the  Irvpopial  nymph  is  the  **  Parasite  of 
an  OribcUa"  of  Guiestrini  and  Fanzago. 

Finally,  it  appears  to  me  that  Buey  has  really  recorded  a  new 
species,  although  ne  does  not  claim  to  have  done  so,  and  I  propose 
to  call  it  T.  eorticis, 

BmZOOLYPHUS  BOBINI. 

There  is  another  memher  of  the  &mily  of  Tyroglyphidse  which 
has  been  making  itself  unpleasantly  oonspicnons  in  this  country  in 
1884.  It  was  first  described  by  Claparede  *  in  1868  ;  he  found  it 
upon  hyacinth,  potato,  and  dahlia  roots ;  he  describes  it,  names  it, 
and  figures  both  the  male  and  female  with  his  accustomed  skill 
and  exactitude,  but,  by  some  strange  error,  he  has  misplaced  the 
sexes,  calling  the  male  the  female,  and  tnoe  versa.  This  does  not 
appear  to  be  a  mere  printer's  error :  had  the  able  Swiss  naturalist 
seen  the  female  with  fully  deyeloped  eggs  in  the  oviducts,  as  I  hare 
done  very  frequently  of  late,  it  could  not  have  occurred;  but 
possibly  Claparede,  who  after  all  was  not  a  specialist  in  the  study 
of  the  Acarinay  was  somewhat  misled  as  to  tne  whole  sex  question 
in  the  TyroglyphidsB^  by  the  error  he  fell  into  in  supposing 
Hypopus  to  be  tne  male  of  Tyroglyphua.  I  have  not  eyen  noticed 
the  species  in  England  until  1884,  but  it  may  probably  haye  existed, 
for  I  have  not  ever  searched  for  it  In  the  latter  half  of  1884  I 
have  been  recemng  it  from  numeroiis  qnaxters,  always  acoompanied 
by  complaints  of  the  damage  it  was  doing.  The  first  instance 
came  m)m  the  Duke  of  Sutherland's  famous  hot-houses  at 
Trentham.  Mr.  Steyens,  the  skilful  and  energetic  head  of  that 
establishment,  found  the  Eucharis  bulbs  in  their  hot-houses 
attacked,  and  sent  some  to  Mr.  £.  Bostock,  of  Stone,  for  micro- 
scopical examination.  That  gentleman  detected  a  Bhtzoglyphus^  and 
despatched  the  bulb  to  me  in  order  that  I  might  identify  the 
species.  Mr.  Bostock  also  sent  me  about  the  same  time  a  hyacinth 
bulb  for  examination  for  other  purposes,  which  I  found  to  be 
swarming  with  the  same  Acarus,  About  the  same  time  I  receiyed 
it  from  Exeter,  from  Mr.  Parfitt,  and  from  numerous  other 
sources.  ^  The  mite  not  merely  attacks  the  exterior  of  the  bulb,  but 
also  forces  itself  in  between  the  scales,  and  thus  deyours  the  fleshy 
parts  of  the  interior,  the  wounds  thus  caused  becoming  coated 
m  the  case  of  the  Eucharia  bulbs  with  a  hard  brown  gummy 
matter.  The  hyacinth  bulbs  were  utterly  destroyed.  It  would 
seem  wise  therefore  that  at  present  importations  of  Dutch  or 
other  European  bulbs  should  be  submitted  to  some  examination 

*  *<  Studien  an  Acariden,"   Zeitmhr.  f.  Wiss.  Zool.,  xviil   (1868)  p.  506, 
pi.  xxxTiii.,  figs.  7-11. 
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before  being  mixed  with  other  bnlbs  of  valne ;  and  that,  if  they 
be  infected,  snlphor,  carbolic  acid,  or  some  other  insecticide  shonld 
be  tried. 

In  keeping  the  present  species,  I  soon  began  to  breed  Hypopi 
from  the  nymphs.  The  Hypopus  is  very  different  from  that  of 
T.  eorticiSy  not  only  from  its  greater  size,  bnt  also  from  its  shorter 
and  broader  form,  different  sncker-plate,  the  entire  absence  of  the 
eye-like  organs,  and  many  other  particulars.  In  this  instance 
again  I  foniid  what  seems  to  me  strong  confirmation  of  my  view 
as  to  the  drcnmstancee  nnder  which  Hypopt  are  prodnced.  The 
Bhizoffli^hus  was  swarming  on  the  hyacinth  bniDs;  both  sexes 
were  thriying ;  breeding  was  going  on  very  much  more  freely  than 
the  owners  of  bnlbs  would  approve  of ;  the  creatures  were  all  only 
too  healthy,  and  were  not  in  any  way  dried  up  or  subject  to  any 
adverse  circumstances ;  and  yet  Hypojpi  kept  on  appearing  in  large 
numbers,  and,  at  the  moment  of  wnting  this,  they  are  swarming 
in  my  cells,  accompanied,  both  there  and  on  the  bulbs,  by  numer- 
ous smaller  E.yp(m^  being  those  of  some  species  of  the  genus 
called  Serrator  by  M6gnin  (his  original  T.  rostrO'Serratus), 
FhQostama  by  Kramer,  and  Hidiostoma  by  Ganestrini  and 
Berlese. 

As  Glaparede's  admirable  figures  exist  in  a  journal  so  easily 
accessible  as  the  Zeitschrift  fur  Wiss.  Zool.,  I  have  not  thought  it 
right  to  re-draw  it  in  this  Society's  pubUcations,  but  I  have  figured 
the  HffjM>pu8,  which  I  believe  to  be  unrecorded. 

Tyboglyphus  oobtigalib. 

Dermaleiehus  mcdus  Biley,  5th  Missouri  Beport,  1873,  p.  87. 

Bat  not  AcaruB  malm  Shiiner,  Trans.  IlL  Hort.  Soc.  1868-9. 

Tyroglyphus  maltts  Murray,  Economic  Entom.,  Aptera,  p.  275. 

The  most  striking  characteristics  of  this  species  are  the  fact 
that  in  the  adult  state  the  length  is  nearly  four  times  the  breadth  ; 
the  shortness  of  the  legs ;  and  the  posterior  chitinous  projection  of 
the  male. 

M<de. 

Average  length  about       *35  mm. 
„      breadth    „  -09  „ 

„      length  of  legs      •  07  „ 

Colour  of  rostrum  and  legs,  light-reddish,  chitinous,  brown ;  of 
the  remainder  of  the  body  semi-transparent  milky-white. 

Texture  smooth. 

Cephalotlioraz.  Bostrum  almost  like  a  separate  head,  being 
movably  articulated  to  the  remainder  of  the  cephalothorax,  into 
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the  cavity  of  which  (cameroBtmm)  it  can  be  ahnoet  entirely  with- 
drawn, or  from  which  it  can  be  protruded  to  a  considerable  extent. 
When  fully  exserted,  it  is  nearly  one-sixth  of  the  entire  length  of 
the  creature,  and  is  bluntly  pointed,  narrow,  but  gradually  and 
slightly  widened  until  near  the  posterior  margin,  where  it  is 
sharply  constricted,  so  as  to  giye  the  appearance  of  a  neck.  There 
is  a  pair  of  fine,  nearly  stmght  rostral-hairs.  The  palpi  show 
&om  the  dorsal  aspect  projecting  beyond  the  rostrum ;  the  chelate 
mandibles,  which  are  large,  also  show  from  the  dorsal  aspect  ; 
they  are  diort  and  wide ;  each  limb  of  the  chela  is  tridentate,  two 
of  the  teeth  of  the  moyable  limb  being  close  together  like  one 
bi6d  tooth ;  there  is  also  a  yery  small  inner  tooth  near  the  distal 
end  of  the  fixed  limb.  The  mandibles  are  ordinarily  protruded 
alternately.  There  is  a  well-marked  transverse  line  dividing  the 
rostrum  from  the  remainder  of  the  cephalothorax,  which  part 
widens  gradually  until  near  its  posterior  mar^,  and  in  its  widest 
part  is  almost  as  broad  as  the  abdomen;  its  lateral  margin  is 
slightly  curved  and  very  slightly  undulated.  There  is  a  sharp  and 
strongly-marked  constriction  where  the  cephalothorax  abuts  on  the 
anterior  margin  of  the  abdomen,  and  this  constriction  extends 
right  across  the  dorsal  surface.  There  is  a  curved,  fine  hair  of 
moderate  length,  a  little  in  front  of  the  postero-lateral  angle.  The 
sternal  surface  shows  an  indentation  between  the  first  and  second 
pairs  of  legs.  There  is  a  short,  longitudinal,  chitinous  sternum 
extending  nom  near  the  rostrum  about  one-third  of  the  length  of 
the  cephalothorax ;  it  is  joined  anteriorly  by  the  epimera  of  the 
first  pair  of  legs,  each  of  which  is  a  single  curved,  chitinous  blade, 
arising  from  ue  anterior  part  of  the  insertion  of  the  coxa.  The 
epimera  of  the  second  legs  are  similar  in  shape,  but  longer  and 
more  curved ;  they  do  not  reach  the  median  line,  and  are  not  joined 
to  the  sternum. 

Legs  short  The  front  pair  scarcely  passmg  the  tip  of  the 
rostrum,  the  hind  pair  not  nearly  reachmg  the  posterior  margin  ; 
all  somewhat  curved  inward.  The  first  pair  inserted  dose  behind 
the  rostrum,  the  second  near  to  them,  the  two  hind  pairs  are 
abdominal,  placed  near  together,  but  far  from  the  two  front  pairs. 
C0X8B  large  and  rounded,  other  joints  gradually  diminishing  in 
thickness  to  the  distal  end.  Joints  of  nearly  equal  length ;  tarsi 
blunt,  terminated  by  a  short,  stout,  single  claw,  which  can  be  almost 
withdrawn  between  two  membranous  flaps,  projecting  one  from 
each  side  of  the  tarsus;  there  is  also  a  short  caruncle  above 
the  claw.  There  is  a  long,  flexible,  tactile  hair  arising  from  each 
tibia,  several  fine  hairs  on  the  tarsi,  and  a  pair  of  short,  straight 
hairs  on  each  of  the  other  joints  except  the  coxbb.  There  is  a 
strange  transparent,  chitinous  rod,  on  each  tarsus  of  the  first  two 
pairs  of  legs ;  it  arises  &om  the  proximal  extremity  of  the  joint,  and 
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cnrres  forward  and  downward.    There  is  a  much  shorter  chitinons 
knob  in  the  same  position  on  each  tarsus  of  the  third  pair. 

Abdomen.  Slightly  narrower  posteriorly  than  anteriorly, 
dorsal  snr&ce  ronnded,  lateral  margin  somewhat  undulated.  The 
anterior  margin  almost  straight  and  well  marked  off  from  the 
oephalothorax.  The  true  hind  margin  is  rounded,  but  only  the  com- 
mencement of  it  can  be  seen,  from  the  dorsal  sur&ce  bein^  hidden 
by  a  broad  chitinous,  rounded,  shelf-like  projection  which  is  rather 
narrower  than  the  true  hind  margin  of  the  body,  and  considerably 
darker  in  colour.  This  chitinous  piece  is  on  tne  dorsal  leyel,  the 
abdomen  curving  up  to  it  from  the  yentral  surface.  The  chitinous 
shelf  carries  four  long,  diverging,  flexible  hairs,  inserted  on  its 
under  surface  a  little  within  the  margin.  These  hairs  project 
backward.  The  anus  is  a  terminal  median  slit,  but  passes  on  to  the 
yentral  surflEu^e ;  and  on  each  side  of  it,  on  the  vertical  part  of  the 
hind  margin,  is  a  large  copulative  sucker,  which  can  be  exserted  or 
retracted ;  when  projected,  the  real  hind  margin  is  also  inflated, 
and  then  the  chitmous  shelf  appears  narrow.  The  genital  organ 
is  placed  very  £Eir  back,  not  far  from  the  anus,  and  consists  of  a 
short  chitinous  intromittent  organ  within  a  narrow  chitinous  ring 
(flattened  at  the  base).  The  epimera  of  the  abdominal  1^  are 
biforked,  one  branch  arising  from  each  proximal  an^le  of  the 
coxa,  and  joining  after  a  length  about  equal  to  their  original 
distance  apart,  so  that  they  enclose  an  equilateral  triangle,  from  the 
point  of  which  a  curved,  chitinous  blade  runs  forward  and  inward, 
out  does  not  reach  the  median  line.  The  fourth  epimeron  is  also 
slightly  biforked  at  the  inner  end.  The  lateral  margin  of  the 
abdomen  carries  three  or  four  long  flexible  hairs. 

Female. 

Average  length  about  '47  mm. 

„      breadth    „  *12     „ 

„     length  of  legs  (1st  and  2nd  pairs)  *  7      „ 

The  principal  differences  of  the  female  from  the  male  consist 
in  the  much  greater  size,  the  smaller  proportionate  length  of  the 
legs,  the  entire  absence  of  the  chitinous  shelf  at  the  posterior 
margin  of  tiie  abdomen,  and  of  course  the  position  of  the  sexual 
organ.    There  are  iJso  ttie  following  minor  differences. 

Cephalothoraz.  The  rostrum  is  slightly  broader  and  more 
powerful,  and  the  mandibles  greatly  stronger  and  larger  than  in 
the  male,  the  other  trophi  also  are  better  developed. 

Abdomen.  Hie  hind  margin  is  rounded ;  the  anus  is  protected 
by  two  thin,  chitinous  blades,  which  are  ordinarily  closely  pressed 
against  each  other,  and  form  a  small  median  projection  when 
viewed  from  the  dorsal  aspect,  from  beneath  they  rather  form  an 
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indentation.  The  ynlva  of  parturition  is  placed  between  the  third 
and  fourth  pairs  of  1^ ;  it  consists  of  two  somewhat  chitinized 
labia,  protected  on  each  side  by  a  band-Uke  sclerite,  and  anteriorly 
by  a  horseshoe-shaped  sclerite ;  there  are  a  pair  of  suckers  concealed 
beneath  each  labia.  The  hind  margin  has  three  pairs  of  hairs,  at 
different  leycls. 

The  female  is  fax  less  active  than  the  male. 

Nymph, 

This  when  folly  grown,  except  in  the  absence  of  external  repro- 
ductive organs,  so  closely  resembles  the  female  that  it  is  scarcely 
worth  describing  it  separately. 

Hypopial  Nymph. 

Proportion  of  length  to  width  about  13  to  6. 

This  curious  stage  is  chiefly  remarkable  amongst  Hypopi  for  the 
conspicuous  eve,  or  eve-like  organ,  which  is  found  on  each  side  of 
the  anterior  edge  of  the  cephalothorax. 

Colour,  light  chitinous  brown. 

Texture  hard  and  polished,  the  notogaster  almost  transparent. 
A  lar^e  number  of  round  free  cells,  quite  irregularly  placed,  he 
immediately  beneath  the  chitin,  and  give  the  creature  a  dotted 
appearance. 

Cephalothorax.  Covered  with  a  semi-transparent  carapace, 
from  beneath  which  the  point  of  the  rostrum  slightly  projects. 
The  mouth-organs  are  the  usual  two  papillsB,  each  terminating  in  a 
bristle.  There  are  not  any  markings  on  the  cephalothorax,  but  a 
very  large,  simple  eye,  or  eye-like  organ,  is  situated  on  each  side  of 
the  rostrum,  on  the  anterior  edge  of  the  body,  and  just  above  the 
first  1^.  This  organ  is  half  beneath  the  carapace  and  half 
projecting  beyond  it ;  the  side  beneath  the  carapace  (the  inner  side) 
is  coated  internally  with  a  conspicuous  layer  of  black  pigment, 
while  the  portion  projecting  has  the  appearance  of  a  lens. 

The  legs  are  long  and  robust  for  a  Hypopus ;  the  two  anterior 
pairs  projecting  dear  of  the  body  almost  the  whole  length  of  the 
four  anterior  joints ;  the  hind  legs  also  project  substantially.  All 
the  legs  are  terminated  by  a  single  claw  without  sucker  or  caruncle. 
The  hind  legs  do  not  terminate  in  hairs,  as  is  so  frequently  the 
case ;  but  each  leg  of  the  two  hind  pairs  has  an  extremely  long, 
flexible  hair  springing  from  the  upper  side  of  the  tarsus ;  these 

Joints  are  clothed  with  the  usual  fine  hairs,  and  there  are  a  few  fine 
lairs  on  the  other  joints. 

Abdomen  considerably  arched,  anterior  margin  rounded, 
posterior  margin  with  a  slight  tendency  to  be  pointed ;  it  is  almost 
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parallel-sided  for  the  greater  part  of  its  length.  There  are  not  any 
markingB,  bnt  there  are  two  hairs  on  the  hind  margin ;  and  the  two 
dark-coionred  vesicles^  nsoally  supposed  to  he  excretory  organs 
and  found  in  so  many  Acarina,  show  through  from  the  trans- 
parency of  the  chitin.  The  sucker-plate  on  the  yentral  surface, 
munediately  behind  the  anus,  carries,  near  to  its  anterior  edge,  a 
nair  of  large  suckers  which  almost  touch  in  the  median  line ;  further 
back  is  another  pair  of  rather  larger  sudcers  further  apart,  and 
still  nearer  the  hind  margin  of  the  plate  is  a  row  of  four  very 
minute  suckers. 

Larva, 

This  resembles  the  ordinary  nymph  in  all  respects  except  its 
smaller  size  and  the  possession  of  only  three  pairs  of  legs  instead  of 
four. 

The  Egg 

Is  white  and  polished,  without  markings,  rather  larger  at  one 
end  than  the  other,  and  rather  more  than  twice  as  long  as  it  is 
wida 

Hypopus  of  Bhizoglyphus  Robini. 

Average  length  about  *  33  mm. 
„     breadth    „      -19     „ 

A.  short,  somewhat  rounded  Hypopus. 
Colour  moderately  dark  brown,  sometimes  very  light  brown, 
\)eooming  darker  in  places,  particularly  near  the  edges. 

Teztnre  highly  polished,  semi-transparent 

Cephalothorax  without  markings,  considerably  oyerhung  by 
the  anterior  margin  of  the  abdomen.  Bostrum  not  reaching  the 
anterior  edge  of  the  dorsal  carapace,  but  both  it  and  the  two 
anterior  pairs  of  legs  are  seen  tnrough  the  carapace  from  its 
transparency.    Second  pair  of  epimera  joined  to  the  sternum. 

Legs  snort  and  stout,  diminishing  rapidly  in  thickness,  even 
the  two  front  pairs  not  i)rojecting  far  ^ond  the  carapace,  the  two 
hind  pairs  scarcely  project  at  all.  The  tibisd  of  the  front  j>air 
haye  Longish  tactue  hears,  and  all  the  tarsi  have  numerous  hairs, 
but  there  are  not  any  of  conspicuous  length.  All  the  legs  are 
terminated  by  a  single  claw  without  sucker  or  caruncle. 

Abdomen  much  arched,  rounded  at  the  sides,  anterior  margin 
curved,  posterior  almost  a  semicircle.  There  are  not  any 
marldngs,  but  there  are  two  straight  hairs  on  the  posterior  margin. 
The  arrangement  of  the  suckers  is  as  follows.  There  is  one 
sucker  on  each  side  of  the  posterior  end  of  the  anal  opening ;  these 
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two  are  outside  the  enu^er-plate  whidi  is  oblong  and  hroader  than 
long ;  there  are  two  longitudinal  rows  of  three  drcdar  sackers^  one 
row  on  each  side  of  the  median  line,  the  two  central  suckers  being 
the  largest ;  on  the  outer  side  of  each  of  these  is  a  smaller  circular 
sucker,  and  each  comer  of  the  plate  is  occupied  by  an  oyal  sucker. 
Thus  there  are  twelve  suckers  on  the  plate  and  two  outside  it. 
The  plate  appears  to  have  a  strengthened  margin  and  a  rim  round 
each  oval  sucker. 
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of  the  Vertebrata. 

Oviparous  Beprodnotion  in  the  Monotreme8.t — W.  H.  Caldwell 
lias  sncceeded  in  aemonstrating  that  the  eggs  of  Monotremes  contain 
a  qouitity  of  yolk,  and  are  large  in  size ;  segmentation,  consequently, 
is  meroblastic  in  character.  OmUhorhynchua  lays  two  eggs  which 
she  places  at  the  end  of  one  of  her  burrows,  and  Echidna  one,  which 
she  deposits  in  her  ventral  pouch.  Airoost  ootemporaneously — it  is 
hard  to  say  whether  a  little  before  or  a  little  after  the  date  of 
Mr.  Caldwell's  observations — ^the  oyiparons  reproduction  of  Mono- 
tremes was  confirmed  by  Dr.  W.  Haacke,  who  on  2nd  September, 
1884,  exhibited  to  the  Boyal  Society  of  South  Australia  an  egg  found 
in  the  pouch  of  a  female  Echidna^  as  he  stated  "  in  support  of  the 
theory  that  the  Echidna,  although  a  milk-giving  animal,  lays  eggs, 
which  are  hatched  in  the  pouch."  The  eggs  were  found  in  the 
mammary  pouch  (not  in  the  uterus)  of  a  living  Echidna  hysirix. 

Mr.  T.  Gill  X  reviews  the  history  of  the  idea  that  the  Monotremes 
are  oviparous.  He  mentions  that  Geofiroy  Saint-Hilaire,  in  1829, 
published  a  paper,  illustrated  by  a  figure  of  an  egg  of  the  natural 
fiize.§  Still  earlier,  Fleming,  in  his  'Philosophy  of  Zoology'  (ii. 
p.  215),  published  in  1822,  remarks  that  <'if  these  animals  are 
oviparous  (and  we  can  scarcely  entertain  a  doubt  on  the  subject,  as 
the  eggs  have  been  transmitted  to  London),  it  would  be  interesting  to 

*  The  Society  are  not  to  be  conaidercd  responsible  for  the  views  of  the 
aothors  of  the  papers  referred  to,  nor  for  the  manner  in  which  those  views 
may  be  ezpressea,  the  main  object  of  this  part  of  the  Journal  being  to  present  a 
iummary  of  the  papers  cu  actually  published,  so  as  to  provide  the  Fellows  with 
a  guide  to  the  auditions  made  firom  time  to  time  to  the  Library.  Objections  and 
oonections  should  therefore,  for  the  most  part,  be  addressed  to  the  authors. 
(The  Society  are  not  intended  to  be  denoted  oy  the  editorial  **  we.") 

t  Ann.  and  Mag.  Nat  Hist.,  ziv.  (1884)  pp.  375-6. 

X  Science,  iv.  (1884)  pp.  452-3. 

§  Ann.  ScL  Nat.— Zoo!.,  xviii.  (1829). 

Set,  2.— Vol.  V.  D 
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know  the  maimer  of  incnbation ;"  and  his  belief  led  him  to  separate, 
in  his  classification  of  Yertebrateis,  the  Monotremes  from  the  Mammals. 
Mr.  Gill  states  other  facts  bearing  on  the  subject 

Embryonio  Membranes  of  Marsupials.*  —  H.  Caldwell  finds, 
from  a  study  of  Phaacolarctus  cinereus  and  Halmatumt  ruficoUig^  that 
**  there  is  no  vascular  connection  developed  in  any  stages  of  develop- 
ment between  the  embryo  and  the  uterine  wall."  The  attachment  of 
one  to  the  other  is  effected  by  the  cells  of  the  subzonal  membrane 
beginning  to  enlarge  and  become  amodboid ;  pseudopodia-like  processes 
are  thrown  out,  which  fit  in  between  the  cells  of  the  uterine  epithe- 
lium, and  serve  to  attach  the  blastodermic  vesicle  to  the  uterus ;  the 
attachment,  however,  is  entirely  non-vascular.  The  allantois  has 
an  area  of  about  12  mm.  in  diameter,  when  best  developed ;  and, 
though  it  becomes  vascular  in  later  stages,  it  never  gives  off  villi. 
The  arrangement  in  the  Didelphia  is  so  unique,  that  it  throws  little 
light  on  the  evolution  of  the  placenta  in  the  Monodelphia. 

ElectromotiTe  Function  of  the  Fowl's  Egg.t — ^'  Hermann  and 
A.  V.  Gondre  find  on  applying  electrodes  to  Vote  developing  egg  of  a 
fowl  that  there  is  an  electric  current  fasting  from  the  yolk  to  the 
embryo;  the  latter  therefore  is  positive  towards  the  yolk.  The 
current  is  so  strong  that  it  frequently  suffices  to  drive  the  index  off 
the  field  of  vision.  The  electromotive  power  may  reach  so  high  a 
point  as  1/100  Daniell.  It  appears  to  increase  in  strength  in  the 
first  stages  of  development,  and  reaches  its  maximum  after  about 
eighty  hours;  it  then  decreases.  A  similar  condition  has  been 
recently  shown  by  Hermann  and  J.  MuUer-Hettlingen  in  developing 
plant  embryos. 

Development  of  the  Lesser  Weever-Fish  {Traehinua  mpera).t— 
G.  Brook  describes  the  development  of  this  fish. 

The  egg,  which  is  laid  in  the  summer,  is  about  1*32  mm.  in 
diameter,  and  contains  from  twenty  to  thirty  small  oil-globules,  thus 
differing  from  the  majority  of  floating  fish-eggs  hitherto  described. 

In  the  unfertilized  egg  a  vitelline  membrane  is  easily  distinguish- 
able, but  afterwards  this  comes  in  close  contact  with  the  zona  radiata, 
and  often  requires  the  action  of  reagents  to  show  it  properly. 

The  author's  observations  confirm  those  of  Henneguy,  that  the 
invagination  observed  in  optic  section  in  the  living  egg  is  an  inward 
folding  of  the  lower  layer  of  cells  of  the  epiblast,  and  that  afterwards 
the  alimentary  tract  is  built  up  fr^m  this  layer,  together  with  material 
derived  from  the  intermediary  layer.  This  point  cannot,  however, 
be  settled  definitely  without  a  careful  examination  of  sections  of  this 
stage. 

Ryder's  observations  are  also  confirmed  as  to  the  nature  and 
persistence  of  the  segmentation-cavity,  and  in  this  respect  pelagic 
teleostean  eggs  seem  to  differ  from  all  others  hitherto  described. 

Although  the  heart  appears  early  on  the  fourth  day,  its  venous 
end  remains  closely  applied  to  the  vitollus  up  to  several  days  after 

•  Quart.  Journ.  Mior.  So!.,  xxiv.  (1884)  pp.  655-58  (1  pi.). 
t  Pflager's  Arob.  f.  ffeflammt.  Physiol.,  xxxv.  (1884)  pp.  84-5. 
X  Journ.  Linn.  Soc.  Lond.  (Zool.)  x?iii.  (1884)  pp.  274-91  (4  pis.). 
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hatching,  and  tiie  author  was  not  able  to  find  any  vascalar  system 
either  in  the  embryo  or  vitellns  up  to  fourteen  or  fifteen  days  after 
development  begins,  that  is  foar  or  fiye  days  after  hatching.  In 
this  respect  the  observations  of  Ryder,  Eingsley,  and  Conn  agree 
with  his,  although  in  non-pelagic  teleostean  eggs  an  elaborate  circu- 
latory system  is  developed  both  in  the  vitellus  and  in  the  embryo  a 
considerable  time  before  hatching. 

Mr.  Brook  has  nothing  new  to  record  in  the  later  stages  of 
development. 

Vesiciilae  seminales  of  Guinea-pigs.* — The  contents  of  these 
organs  are  a  secretion  composed  of  microscopic  spheres  of  a  slimy 
consistency.  Spermatozoa  occur  only  in  small  quantities,  and  are 
not  to  be  considered,  according  to  C.  8.  Minot,  as  being  normally 
stored  in  these  organs.  The  proper  secretion  is  probably  formed 
within  the  vesiculsB  by  its  lining  epithelium  of  granular  cylindrio 
cells  with  oval  nuclei  basally  disposed.  This  epithelial  membrane 
is  raised  into  numerous  folds,  composed  of  the  two  approximated 
layers  separated  merely  by  a  thin  connective  tissue.  No  parallel 
is  found  for  this  arrangement  in  Mammalia,  but  Minot  compares 
Coelenterata  and  the  gastric  diverticula  of  crickets.  ' 

There  is  no  similarity  between  the  contents  of  the  vesiculffl 
seminales  of  guinea-pigs  and  the  fluid  of  the  human  prostate.  Hence 
there  is  no  ground  for  identifying  the  two  secretions  as  having  a 
common  origin,  or  for  assuming  that  the  vesiculas  of  the  guinea-pig 
serve  merely  as  reservoirs  to  store  up  the  secretion  of  the  prostate. 

Histology  of  Hairs,  Setse,  Spines,  and  Feathers. f — W.  Lwoff 
gives  an  account  of  his  work  which  has  already  appeared  in  extenso 
in  Russian.  The  chief  coDstituent  of  hairs  and  feathers  is  the  so- 
called  cortical  substance,  from  which,  after  treatment  with  caustic 
potash  and  teasing,  spindle-shaped  cells  with  fine  filamentar  nuclei 
may  be  obtained.  Some  of  the  cells  break  up  into  extraordinarily 
fine  filaments.  The  cells  are  held  together  by  an  intermediate 
substance.  The  spines  of  the  hedgehog  likewise  break  up  into  fine 
fibrils  which  have  the  appearance  of  those  of  connective  tissue,  but 
do  not,  however,  swell  up  or  undergo  any  change  under  the  influence 
of  acetic  acid ;  they  appear  rather  to  consist  of  a  homy  substance. 

In  order  to  study  the  process  of  the  formation  of  the  fibrils  in  the 
cell-substance,  the  author  investigated  the  structure  of  young  feathers ; 
after  two  or  three  days'  maceration  in  weak  acetic  acid  the  cells  were 
easily  isolated;  they  were  found  to  be  rounded  or  cubical,  to  be 
arranged  in  long  rows,  to  be  &intly  coloured,  and  to  contain  a  large 
nucleus,  with  nucleoli ;  the  surface  of  connection  between  the  cells  is 
uneven,  and  is  provided  with  extremely  fine  processes,  like  denticles. 
These  cells  elongate  and  become  more  or  less  long  cylinders,  while 
their  nuclei  likewise  elongate,  and  become  oval  in  form ;  at  the  same 
time  the  boundaries  between  the  cells  become  indistinct.  The  median 
part  of  the  cell  becomes  convex  and  passes  into  prolongations,  by 

•  Arch.  f.  Mikr.  Anat,  xxiv.  (1884)  pp.  211-6  (1  pi.), 
t  Ball.  Soc.  Imp.  Nat.  Mobcoo,  1884,  pp.  141-74  (4  pis.). 
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means  of  which  the  cells  become  nnited  with  one  another ;  a  striation 
then  becomes  apparent  in  these  prolongations,  which  is  the  first  in- 
dication of  the  fibres.  Finally,  similar  strifls  appear  in  the  middle  of 
the  cell  aronnd  the  nucleus,  and  when  the  end  of  the  coll  is  free  the 
striflB  become  distinct  fibrils,  which  appear  as  uncommonly  fine  fila- 
ments. It  is  difficult  to  say  certainly  whether,  as  is  prolwble,  each 
fibril  extends  along  the  whole  length  of  the  cell.  It  is  clear,  however, 
that  the  fibrils  are  formed  from  the  protoplasm  of  the  cell,  by  its 
differentiation;  and  the  greater  part  of  the  cell  is  so  used.  The 
fibrils  run  parallel  to  the  cell. 

In  a  longitudinal  section  through  the  bristle  of  a  pig  the  papilla 
was  seen  to  have  the  form  of  a  high  cone  with  an  elongated  tip,  which 
projected  into  the  cells  of  the  medullary  substance;  in  transverse 
section  this  papilla  had  the  appearance  of  a  rounded  corpuscle  with 
some  processes  radiating  round  it.  Aronnd  the  papilla  the  epithelial 
cells  lie  in  folds,  which  correspond  to  notches  in  the  papilla.  This 
is  an  arrangement  unlike  that  which  obtains  in  other  hairs,  and  calls 
to  mind  rather  the  spines  of  the  hedgehog.  The  cortical  substance 
forms  a  ring  with  irregular  processes,  which  project  into  the  interior 
of  the  medullary  substance;  bristles  seem,  then,  to  be  intermediate 
between  spines  and  hairs. 

The  hedgehog's  spines  are  next  described,  and  it  is  pointed  out 
there  are  two  kinds  of  them;  the  majority  are  completely  formed 
spines,  are  cylindrical  in  form,  taper  at  either  end,  and  end  quite 
sharply  above.  Inferiorly  there  is  a  bulb-shaped  enlargement  which 
is  fixed  in  the  skin,  and  prevents  the  spine  from  being  drawn  out 
complete.  Among  the  completed  spines  we  find  others  which  are 
younger,  and  which  can  be  easily  drawn  out  from  the  skin  as  they 
have  no  terminal  bulb ;  these  two  stages  may  be  paralleled  in  the 
history  of  a  hair.  The  bulb  is  largely  composed  of  cortical  sub- 
stance, the  elements  of  which  have  a  direction  parallel  to  the  axis  of 
the  spine. 

After  describing  the  development  of  feathers,  the  author  compares 
the  four  structures  which  he  has  examined,  and  comes  to  the  con- 
clusion that  the  greater  development  of  the  papilla  is  always  accom- 
panied by  a  more  complicated  arrangement  and  greater  differentiation 
of  the  parts  which  are  adjacent  to  it.  This  is  due  not  only  to  the 
elongation  of  the  papilla,  but  to  the  concomitant  ingrowth  of  it  into 
the  surrounding  epithelial  cells.  Of  hairs,  the  least  developed  are 
bristles,  and  in  them  the  papillaa  are  longer  than  in  other  hairs.  At 
the  same  time  the  bristle  presents  an  indication  of  that  regular 
differentiation  which  is  seen  in  the  spine;  and,  in  correspondence 
with  this,  the  papilla  is  still  better  developed  in  the  spine,  being  both 
higher  and  more  deeply  set  among  the  epithelial  cells  than  is  the  case 
with  that  of  the  bristle.  In  the  embryonic  feather  the  papilla  extends 
to  the  end  of  the  rudiment,  passes  more  deeply  among  the  surrounding 
cells,  and  breaks  up  into  as  many  groups  as  tiiere  are  to  be  rays.  In 
the  completed  feather,  in  which  the  papilla  is  still  more  developed, 
there  is  a  still  greater  complication  in  structure.  The  author  thinks 
that  the  importance  of  the  papilla  for  all  hair-like  structures  must 
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now  be  eTideni  His  oilier  results  are:  (1)  In  yonng  cells  of  the 
cortical  snbstance  of  hairs,  spines,  and  feathers,  the  cell-protoplasm 
becomes  differentiated  into  fibrils  of  homy  substance,  and  into  an 
intermediate  substance ;  (2)  the  cell-elements  of  spines  are  exactly 
similar  to  those  of  hairs;  and  (3)  the  so-called  pith  of  a  feather 
consists  of  elements  of  connective  tissue,  and  is  nothing  more  than 
the  dried  papilla. 

Distribution  of  Colour  in  the  Animal  Kingdom.* — L.  Camerano 
discusses  this  subject  at  length.  Colours  maybe  arranged  in  accord- 
ance with  the  frequency  of  their  occurrence,  thus:  (1)  Brown;  (2) 
black ;  (3)  yellow,  grey,  and  white ;  (4)  red ;  (5)  gieen ;  (6)  blue ; 
(7)  violet.  Black,  brown,  and  grey  are  more  common  in  Yertebrata 
than  in  Arthropoda,  while  red  and  yellow  are  more  generally  met 
with  in  the  lower  forms.  Green  is  very  frequent  in  the  lower  forms, 
less  so  in  Mollusca,  and  still  more  rare  in  Yertebrata.  Yiolet  and 
blue  are  the  colours  most  seldom  met  with,  but  they  occur  in  all 
groups  of  the  animal  kingdom.  White  is  irregularly  distributed,  but 
more  characteristic  of  aquatic  animals.  The  colours  of  animals  bear 
a  relation  to  the  medium  in  which  they  live ;  parasites  are  less  varied 
in  colour  than  free-living  animaK  Aquatic  animals  are  commonly 
more  evenly  and  less  brilliantly  coloured  than  land  animals ;  pelagic 
animals,  as  might  be  predicted  from  their  transparency,  are  not 
strikin^y  coloured.  Among  birds,  the  strongest  fliers  are  most 
soberly  tinted.  Of  inhabitants  of  the  sea,  those  that  live  among  Alga 
are  more  vividly  coloured  than  those  which  live  under  stones  or  on  a 
sandy  bottom ;  similarly  land  animals  that  inhabit  forests  are  on  the 
whole  more  conspicuous  for  their  bright  coloration  than  animals 
which  live  in  deserts.  There  is  no  relation  between  the  colour  of 
an  animal  and  its  food,  as  Grant  Allen  has  asserted ;  insectivorons 
animals  that  live  among  plants  and  flowers  have  often  varied  and 
brilliant  colours ;  on  the  other  hand,  herbivorous  animals,  if  they  do 
not  habitually  live  among  shrubs  and  herbs,  are  dull  and  uniformly 
coloured. 

The  development  of  colour  stands  in  no  relation  to  light,  but 
depends  far  more  upon  the  condition  of  the  animal ;  ill-health  and 
insufficient  food  cause  a  diminution  in  the  brilliancy  of  its  coloration. 

In  very  dry  climates  the  colours  appear  to  be  darker,  while  the 
reverse  is  the  case  in  damp  climates.  The  various  zoological  regions 
of  the  earth  are  characterized  by  a  certain  dominant  range  of  colour 
in  their  inhabitants :  grey,  white,  yellow,  and  black  characterize  the 
animals  of  the  paliBfurctic  region ;  yellow  and  brown  those  of  the 
Ethiopian  ;  green  and  red  are  the  prevailing  tints  of  the  neotropical, 
red  and  yellow  of  the  Indian  region.  Australia  is  distinguished  from 
the  rest  by  the  great  abundance  of  black  animals. 

In  a  given  group  of  animals  the  larger  species  are  usaally  more 
uniformly  coloured  than  the  smaller.  Sexual  colours  bear  a  general 
oorrospondence  to  development  of  the  animal ;  the  males  are  mostly 
more  brilliantly  coloured  ;  in  many  cases,  however,  where  the  females 

•  Zool.  Anzeig.,  vii.  (1884)  pp.  341-8. 
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«ro  Itfger  uid  stronger  than  the  males,  the  fanner  show  the  more 
brilliant  ooloration.  Yonng  animals  are  often  differentlj  coloured  to 
the  adnltSy  their  colours  are  generally  more  like  those  of  the  adult 
female.  The  young  of  seTeral  species  that  are  most  dissimilar  in 
their  colours  when  adult,  are  often  hardly  distinguishable  in  this 
respect 

Sense  of  Colour  and  of  Brightness  in  Animals.* — ^V.  Graber  has 
inyestigated  Hie  sense  of  colour  and  of  illumination  in  animals.  To 
decide  whether  animals  had  a  sense  of  light  or  of  colour  he  placed 
ihem  in  a  box  so  arranged  that  qualitative  or  quantitative  rays  full  on 
one  or  other  of  its  two  divisions,  which  communicated  with  one 
another.  Five  manmials,  seven  birds,  two  reptiles,  three  amphibians, 
two  fishes,  three  mollosca,  twenty-seven  insects,  two  spiders,  and  two 
worms  were  experimented  with.  It  was  found  that  the  sense  of 
colour  as  well  as  of  the  power  of  perceiving  light  was  much  more 
widely  distributed  among  animals  than  has  been  generally  supposed. 
The  variations  in  the  sense  of  colour  in  various  animals  is  very  great, 
but  a  much  greater  number  of  observations  must  be  made  before  a 
definite  solution  of  the  problem  can  be  obtained. 

Influence  of  Wave-currents  on  Fauna  of  Shallow  86as.t — 
A.  B.  Hunt  points  out  that  the  power  of  submarine  wavo-action, 
hitherto  neglected  by  naturalists,  is  sometimes  considerable  at  depths 
of  40  fathoms  and  more,  and  that  the  fauna  is  influenced  thereby 
to  an  extent  scarcely  possible  to  be  overrated. 

He  specially  dwells  on  the  case  of  animals,  chiefly  Mollosca  and 
Crustacea,  living  on,  or  in,  a  sandy  or  muddy  bottom  outside  the  tide 
marks.  Such  animals  as  seek  safety  in  their  capacity  for  maintaining 
themselves  to  a  greater  or  less  extent  below  the  sur&oe  of  such  a  bottom, 
do  so  either  by  their  power  to  burrow  rapidly,  as  Piammobia  teUinella^ 
or  by  the  power  of  retaining  a  safe  position  when  once  secured,  as  in 
Oardium  and  the  Yeneridfla,  which  are  provided  with  special  mooring 
apparatus  in  their  roughened  exteriors  and  spinous  processes.  The 
group  of  animals  that  live  on  the  sea  bottom  on  sand  or  mud,  exhibit 
great  variety  of  special  adaptations  of  structure  to  resist  or  evade  wave 
action,  and  examples  are  adduced  from  the  Gasteropoda  {AparrhaUy 
Murex^  Pteroceras,  and  Strombus),  Echinodermata  {Asterias  and  Ante' 
don),  Crustacea,  and  fishes. 

In  conclusion,  the  author  shows  how  under  the  influence  of  wave- 
currents,  the  variation  of  species  may  be  promoted  and  their  local 
extinction  brought  about. 

Claus*  Elementary  Text-book  of  Zoology  4 — The  reputation  of  the 
original  work  and  its  author  is  deservedly  great,  and  Mr.  Sedgwick 

*  Graber,  V.,  *  Grandliiiien  zur  Erforschung  des  fielligkcite  und  Farben- 
Binnes  der  Tiere,'  Svo^  Leipzig,  1884,  viii.  and  322  pp.  See  Naturfoncher,  xvii. 
(1884)  p.  473. 

t  Joum.  Linn.  Soo.  Lond.  (Zool.)  xviii.  (1884)  pp.  262-74. 

X  ClauB,  C, '  Elementary  Text-book  of  Zoology.  General  part  and  special  part : 
Protozoa  to  Inseota.  Translated  and  edited  by  Adam  Sedgwick,  M.A.,  with  tlie 
assiatanoe  of  F.  G.  Heathoote,  B.A.,'  615  pp.  and  491  figs.  8yo,  London  (W.  Swan 
Sonnenschein  &  Go.)  1884. 
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has  done  an  invaluable  servioe  to  English  stndentB  in  providing  this 
translation.  From  many  points  of  view  it  is  by  far  the  best  work 
that  can  be  put  into  the  hands  of  a  zoological  student. 

B.    INVEBTSB&ATA. 

Byes  of  some  Invertebrata.* — J.  Carri^re,  after  pointing  oat  the 
difkf«nt  methods  by  which  an  optic  organ  is  developed  among  animals, 
and  describing  in  detail  the  eyes  of  Mu$oa  and  of  Leptodara  hyalina 
■8  the  two  extreme  forms  of  the  &n*shaped  eye,  gives  a  short  notice 
of  the  fern-shaped  eyes  of  Lamellibrsnchs.  These  are  simplest  in 
Area  and  PedfrncuhUf  where  they  consist  of  a  small  nmnber  of  large 
cells  of  the  form  of  an  elongated  cone,  with  the  point  directed  inwards ; 
there  is  pigment  peripherally,  which  forms  a  sheath  for  the  cell-body. 
In  Area  every  cell  has  a  kind  of  lens  formed  by  its  cnticolar  border. 
The  optic  ceUs  are  not  sharply  distinguished  from  the  epithelial  cells 
of  the  mantle,  but  are  connected  witli  them  by  a  number  of  stages ; 
these  eyes,  therefore,  as  much  as  those  of  PateUa  and  of  the  ocellate 
Mednsn,  **  may  be  classed  among  the  most  beautiful  examples  for  the 
study  of  the  origin  of  the  organs  of  sight  by  the  modification  of 
epithelial  cells  " ;  while  they  afford  yet  another  proof  of  the  truth  of 
the  doctrine  that  similar  organs  of  sight  in  difEerent  classes  and  orders 
of  the  aninud  kingdom  may  originate  independently,  and  in  &ct  may 
still  originate  without  in  any  way  implying  that  such  eyes  have  been 
inherited  from  a  common  ancestor. 

Indestructible  Infusorial  Life.t — J-  Hogg  describee  some  further 
experiments  he  has  made  on  this  subject,  supplementing  those  pre- 
viously recorded  on  Botifers.  Some  Ciliata  and  Tardigrada  have 
been  included,  and  these  have,  although  not  to  the  same  degree, 
exhibited  a  remarkable  tenacity  of  life.  The  intervals  of  sleep  and 
vigorous  life  have  likewise  been  brought  into  strict  accord  widi  the 
durations  of  dry  and  wet  periods  of  the  year,  so  that  the  subjects  of 
the  experiments  have  been  kept  in  a  perfectly  dry  condition  during 
the  whole  of  the  long  drought  which  characterized  the  past  summer. 

Moreover,  some  older  dried  specimens  were  subjected  to  an 
artificial  process  of  desiccation.  They  were  kept  for  a  time  in  a  hot- 
air  chamber,  the  heat  in  which  was  raised  to  200^  F.,  and  sub- 
sequently the  miniature  aquarium  in  which  they  were  inclosed  was 
plunged  into  a  freezing  mixture.  Neither  process  killed  them  nor 
greatly  diminished  their  vital  powers,  their  revivification  in  both 
cases  being  somewhat  delayed.  Certain  toxic  agents  known  to  exert 
a  baneful  influence  over  higher  animals  were  added  to  the  water 
supplied  to  the  rotifers,  but  in  no  way  did  they  produce  discomfort ; 
on  the  contrary,  portions  were  taken  into  the  stomach  and  partly 
digested.  On  the  other  hand,  a  drop  of  sewage  water  caused  marked 
difnomfort;   they  immediately  retracted  their  rotating  organs  and 

♦  Quart  Joum.  Micr.  Sci.,  xxiv.  (1884)  pp.  678-81  (1  pi.), 
t  *  Times,'  January  5,  1885,  p.  4.    See  auo  further  letter,  Engl  Mech.,  xl. 
(1885)  p.  430,  aud  criticism,  ibid.,  p.  452. 
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sank  to  the  bottom  of  the  cell.  These  were,  bo  &r  as  could  be 
ascertained,  poisoned,  and  this  was  probably  owing  to  the  firee 
solphide  of  hydrogen  evolyed  by  the  putrescent  sewage.  From  his 
observations  tiie  author  is  led  to  infer  that  rotifers  will  liye  and 
multiply  on  a  very  scanty  supply  of  organic  matter,  provided  only 
that  the  water  is  fidrly  well  oxygenated.  Attention  is  also  called  to 
the  greatly  diminished  or  no  longer  developed  eye,  due,  no  doubt,  to 
the  withdrawal  of  the  stimulus  of  light,  the  rotifers  being  nearly 
always  kept  in  the  dark. 

Organisms  in  Ice.* — ^Prof.  Leidy  relates  that  he  had  placed  in 
his  hands,  for  examination,  a  vial  of  water  obtained  from  melting  ice 
which  is  used  for  cooling  drinking-water.  From  time  to  time,  among 
some  sediment  taken  from  a  water-cooler,  his  informant  had  observed 
what  he  supposed  to  be  living  worms,  which  he  suspected  were 
introduced  with  the  water  into  the  cooler,  and  not  with  the  ice. 
Upon  melting  some  of  the  ice  alone,  the  worms  were  still  observed, 
and  the  water  submitted  for  examination  was  some  that  was  thus 
obtained.  Prof.  Leidy  was  surprised  to  find  a  number  of  worms 
among  some  flocculent  sediment,  mainly  consisting  of  vegetal  hairs 
and  other  d6bris.  Besides  the  worms,  there  were  also  immature 
AnguiUidcR,  and  a  number  of  Rotifer  vulgaris^  all  living.  It  would 
appear  that  these  animals  had  all  been  contained  in  the  ice,  and  had 
been  liberated  on  melting.  It  was  an  unexpected  source  of  con- 
tamination of  drinking-water,  that  Prof.  Leidy  had  previously 
supposed  to  be  very  improbable. 

The  worms  were  probably  an  undescribed  species  of  LuifhriculuB. 
Several  dead  worms  swarmed  in  the  interior  with  large,  ovate,  beaked, 
ciliated  infusorians  measuring  from  0*05  to  0*06  mm.  long  by  0*04 
to  0*48  mm.  broad. 

Mollusca. 

Integnment  of  Cephalopod8.t — ^In  his  second^  essay  on  this 
subject  r.  Girod  deals  with  the  suckers  of  Cephalopoda ;  his  observa- 
tions were  made  on  Odopus  vulgaris  and  Sepia  officifudis,  which,  as  is 
well  known,  differ  from  one  another  by  the  fact  that  in  the  latter,  as 
in  all  Decapods,  the  suckers  are  stalked  and  not  sessile  as  in  Octopus ; 
with  this  difference  other  secondary  points  are  associated.  In  Se^pia 
the  cavity  of  the  sucker  is  single  and  not,  as  in  Octopue,  provided 
with  an  infundibular  antechamber;  there  is  a  homy  ring  with 
terminal  teeth  which  is  absent  in  Octopus^  and  there  is  also  a  pro- 
jecting piston-like  apparatus. 

The  differences  in  form  are  associated  also  with  differences  in 
texture,  for  while  the  Octopod  has  an  elastic  cup  constricted  in  its 
middle  by  a  contractile  ring,  which  is  the  seat  of  insertion  of 
extrinsic  dilatator  muscles,  and  is  able  to  modify  considerably  the 
extent  of  its  internal  cavity,  the  Decapod  sucker  is  much  less  mobile, 

*  Proc  Acad.  Nat  Sol.  PhUad.,  1884,  p.  260. 

t  Aroh.  Zool.  Exper.  et  6^n.,  ii  (1884J  pp.  :f79-401  (1  pi.). 

X  For  the  first,  see  thia  Journal,  iv.  (1884)  p.  36. 
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and  fonns  a  kind  of  pump  in  whioh  a  piston  is  moved  by  powerful 
moBcleB. 

In  Oetopus  there  is  a  sab-epithelial  tissue  which  is  conneoted  with 
dennal  connectiye  tissues,  but  in  Sepia  the  ring  is  supra-epithelial, 
and  fonns  merely  a  simple  thickening  of  the  cutioular  layer  to  which 
it  is  attached  by  its  extremities  only. 

These  structural  differences  have  an  effect  on  the  mode  of  action 
of  the  suckers,  for  in  OctopuB  it  is  the  wall  of  the  sucker  whioh 
is  the  chief  agent  in  the  moyements  of  fixing  the  apparatus,  while  in 
Sepia  fixation  is  effected  by  means  of  a  central  piston  which  works 
independently  of  the  rigid  wall. 

Li  the  Octopod  the  sucker,  carried  by  the  flexible  and  undulating 
arms,  is  slowly  conveyed  towiurds  the  object  which  it  desires  to  seize, 
and  the  muscles  which  move  it  are  highly  elaborated ;  in  the  Deca- 
pod the  arms  which  correspond  to  the  eight  arms  of  Octopus  are 
reduced;  they  are,  so  to  speak,  immobile,  and  their  suckers  are 
greatly  reduced  in  sise ;  these  no  longer  seize  objects,  they  only  hold 
them  near  the  opening  of  the  digestive  tube.  The  two  tentacular 
anns  either  move  slightly  like  the  rest,  or  are  retractile  and  have  a 
special  mobility ;  even  in  the  latter  case,  which  is,  of  course,  the  more 
perfect,  the  sucker  is  merely  a  fixing  apparatus,  it  does  not  go  to  seek 
the  prey,  it  is  thrust  out  suddenly  from  the  cavity  which  contains  it, 
aad  the  suckers  are  best  developed  at  its  free  end* 

Betina  of  Cephalopoda.* — H.  Grenacher  finds  that  the  retina  of 
the  Cephalopoda  cannot  be  said  to  be  striated  in  the  same  sense  as  that 
of  the  Vertebrata.  It  consists  only  of  a  single  layer  of  elongated 
retinal  cells  which,  directed  radially  and  fixed  against  one  another  in 
palisade-fashion,  represent  the  whole  of  the  percipient  apparatus. 
Each  cell  consists  of  three  regions,  of  which  the  nuclear  is  external ; 
the  region  of  rods  consists  of  cells  which  have  the  form  of  two 
groove-like  semi-cylinders,  which  inclose  between  them  the  corre- 
sponding portion  of  the  cell ;  but  these  halves  are  grouped  in  such  a 
way  that  four  go  to  make  up  a  rhabdome,  and  the  two  halves  of  the  rod 
of  a  retinal  cell  belong  to  different  but  neighbouring  rhabdomes. 
The  supporting  or  socle-region  which  forms  the  shortest  part  of  the 
retinal  cell  is  especially  characterized  by  the  rich  aggregation  of 
grannlar  pigment  in  its  interior,  and  there  are  also  cutioular  invest- 
ments more  or  less  well  developed.  The  nuclear  region  has  likewise 
a  well-developed  investment,  and  at  its  outer  pointed  end  each  retinal 
cell  passes  into  a  nerve-fibre.  The  final  portion  of  these  fibres 
appear,  in  all  probability,  to  be  represented  by  fine  fibres  which 
extend  within  the  retinal  cell  as  far  as  the  membrana  limitans.  This 
last  owes  its  origin  partly  to  the  cells  which  are  found  at  the 
periphery  of  the  retina,  and  partly  to  the  limiting  cells  found 
between  the  retinal  elements.  The  latter  give  off  one  to  five  pro- 
cesses through  the  bacillar  region  to  the  side  of  the  limiting  mem- 
brane, which  is  turned  towards  the  retina ;  and  these,  notwithstanding 
tbat  they  run  within  the  rhabdome,  are  not,  -as  was  previously  sup- 

♦  Abh.  Naturf.  Geaell.  HaUe,  xvi.  (1884)  pp.  207-56  (I  pi.). 
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posecl,  nerre-fibres,  bnt  materials  which  serre  to  make  ap  the  limiting 
fibres. 

The  anthor  regards  as  one  of  his  most  striking  results  the  know- 
ledge of  the  mode  of  formation  of  the  rhabdome — a  stmctnre  wbicli  is 
so  characteristic  of  the  Arthropod  eye.  The  difference  in  the  mode  of 
formation  must  clearly  have  some  influence  on  the  process  of  jier- 
ception,  into  the  consideration  of  which  Grenacher  enters. 

Histology  of  Pteropods  and  Heteropods.*— Dr.  J.  Paneth  deals 
chiefly  with  the  '*  foot "  of  Pterotrackea,  CymbuUa^  and  Tiedemanma. 

The  external  investment  is  a  nnilaminar  pavement — epithelium, 
except  on  the  borders  of  the  *'  foot "  and  in  certain  other  regions, 
where  it  consists  of  a  cubical  or  cylindrical  ciliated  epithelium  which 
Dr.  Paneth  terms  a  sense-organ  because  of  its  rich  nerve-supply  and 
tactile  hairs.  Epithelial  in  nature  are  certain  papillie  on  the  foot 
in  Pterotrachea,  which  are  apparently  sensory  in  function.  The 
^'  cartilage,"  underlying  the  epithelium  of  the  foot,  contains  (1)  in 
Heterop^a,  ** stellate  cells";  (2)  in  Pteropoda,  "fibrillar  ceUs." 
Amoeboid  cells  occur  in  both  classes  with  these  characteristic 
elements.  Gegenbaur  would  appear  to  be  wrong  in  saying  that 
Pteropoda  do  not  possess  *'  cartilage." 

The  muscles  of  both  classes  consist  of  bundles  of  cells  resembling 
the  involuntary  muscles  of  Yertebrata.  The  cells  are  spindle-shaped, 
with  a  long  nucleus,  with  homogeneous  protoplasm.  There  are  traces 
of  transverse  striation. 

Both  in  Heteropoda  and  in  Pteropoda  the  peripheral  nerves  show 
a  distinct  fibrillar  structure,  the  finer  nerves  showing  a  homogeneous 
character.  Aggregations  of  protoplasm  occur  at  the  points  of  nerve- 
division  and  where  trunks  cross  one  another.  A  nucleus  is  generally 
found  in  these  protoplasmic  masses,  which  have  been  by  some  thought 
to  be  ganglionic  in  nature.  Dr.  Paneth  has  never  seen  any  relation 
between  them  and  the  nerves  that  pass  near  them. 

The  nerves  end  (1)  in  the  cartilage  (corresponding  to  the  con- 
nective tissue  of  higher  animals)  by  a  ramifying  terminal  network  of 
''primitive  fibrils,"  which  do  not  enter  into  any  union  with  other 
histological  elements ;  and  (2)  in  muscles  by  means  of  a  rete,  the 
fibrils  of  which  reunite  to  form  a  trunk  which  issues  from  the  muscle 
much  as  it  entered.  A  Doy^rian  eminence  marks  the  entrance  of  the 
nerve. 

Generative  and  Urinary  Ducts  in  some  Chitons,  t — Pro!  A.  0. 
Haddon  describes  the  generative  and  urinary  ducts  in  some  Chitons, 
in  which  he  shows  that  the  previous  investigations  on  the  presence  or 
absence  of  genital  ducts  in  this  group  are  not  to  be  accepted  without 
verification.  The  posterior  fenestrated  area  on  the  under  surface  of 
the  mantle  is  in  reality  glandular,  and  it  is  snggested  that  they  may 
be  the  homologues  of  fiie  cascal  glands  described  by  Hubrecht  in 
Frcneometda, 

•  Arch.  f.  Mikr.  Anat.,  xxiv.  (1884)  pp.  230-88  (3  pis.). 
t  8ci.  Proc.  R.  Dublin  Soc.,  iv.  (1884)  p.  223. 
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JTatnxal  Eiitoxy  of  Haliotis.*  —  H.Wegmann  has  published  in 
fall  the  eeeay  of  which  a  preliminary  notice  has  already  appeared, 
and  which  has  been  noted  in  this  Joomal.'f'  The  following  points 
may  now  be  noticed : — ^The  digestive  organs  attain  a  high  grade  of 
difoentiation,  and  are  divided  into  a  series  of  very  distinct  parts, 
and  they  occupy  the  greater  part  of  the  abdominal  cavity ;  there  are 
two  pairs  of  buccal  cartilages,  whereas  most  Gastropods  have  only 
one  pair,  and  Paidia  has  three  (Geddes).  The  author,  by  the  way, 
defends  the  use  of  the  term  fibro-cartilage,  to  which  exception  has 
been  taken  by  Lebert.  The  ^  saliva  "  is  whitish  in  colour,  and  mucous 
in  consistency ;  the ''  liver  "  is  enormous,  and  is  essentially  divided  into 
a  right  and  left  lobe.  The  author  discusses  the  function  of  the  rudi- 
mentary gills,  which  he  allows  to  be  the  same  as  the  organ  to  which 
notice  was  directed  by  Spengel,  and  which  sometimes  bears  his  name ; 
bat  he  doubts  whether  the  generally  accepted  view  that  the  part  in 
question  has  a  sensory  function  is  correct ;  he  does  not  find  that  it  is 
any  richer  in  nerves  than  the  true  gUl,  and  he  is  inclined  to  look 
upon  them  as  being  a  pair  of  rudimentary  branchiffi. 

'Challenger'  Vudibranchs.t — Br.  B.  Bergh  reports  on  the 
Nudibranchs  of  the  *  Challenger '  expedition.  As  few  shallow-water 
dredgings  were  made  during  the  cruise,  it  is  not  to  be  wondered  at 
that  the  number  of  Nudibranchs  collected  was  but  twenty-five,  in- 
duding  only  one  deep-sea  form. 

The  majority  of  the  forms  belonging  to  the  PhylliroideB  and 

iESolidiadie  which  were  collected  are  pelagic,  and  are  represented  by 

the  genera  PhyUiroe,  Qlaucus,  Fiona,  &c. ;  some  are  littoral,  such  as 

Janolus  ausiralisy  a  single  specimen  of  which   was  taken  in   the 

Arafora  8ea,  and  one  like  the  last  referred  to  a  new  genus  and 

species,  CiUhanella  dbyssicola^  was  taken  in  the  Faroe  Channel  from  a 

depth  of  608  fathoms.    Several  new  species  belonging  to  the  Tri- 

toniadiB  are  described.    Of  the  DorididaB,  two  new  genera  and  several 

new  species  were  diagnosed.     Of  these  the  most  interesting  is  Bathy- 

doris  abyasarum.    This  differs  from  all  others  of  the  family  in  the 

semi-globular  form  of  the  body,  which  is  somewhat  like  that  belonging 

to  the  genus  Kalinga  of  Alder  and  Hancock,  and  which  it  also 

resembles  in  the  characters  of  its  branchia,  these  being  composed  of 

several  separate  branchial  tufts,  also  in  the  development  of  soft  conical 

papillaB  upon  the  back.    It  has  no  frontal  appendage,  and  the  dorsal 

margin  is  very  slightly  pronounced.    This  new  genus  would  appear  to 

form  a  remarkable  connecling  link  between  the  Tritoniadsd  and  the 

Borididie.     The  only  specimen  found  was  taken  from  a  depth  of 

2425  fathoms,  in  the  middle  of  the  Pacific. 

In  an  appendix,  Dr.  Bergh  describes  the  only  Onchidium  in  the 
collection  as  O.  meUinopnewnon.  Only  one  specimen  was  taken  in 
shallow  water,  at  Eandara,  Fiji.  For  comparison  with  the  new  species 
details  of  the  anatomy  of  O.  tonganum  and  0.  verruGidaium  are  given. 

^  Arch.  Zool.  Expdr.  et  G^n.,  u.  (1884)  pp.  289-378  (5  pis.), 
t  See  this  Journal,  iv.  (1884)  p.  730. 

\  Report  of  the  Voyage  of  H.M,8.  'Challenger,*  Zoology,  x.  (1884)  154  pp. 
(14  pU).    See  Naturo,  xxxi.  (1884)  p.  165. 
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Structure  and  Formation  of  the  Shell  of  Lamellibranchs.* — The 
obfiervationB  of  E.  Ehrenbamn  are  founded  on  the  species  of  lamcUi- 
branchs  most  common  in  the  Bay  of  Kiel.  After  some  introdactory 
remarks  of  an  historical  and  critical  character,  Mytilua  edulU  is  dis- 
cussed ;  the  periostracum  is  divided  into  (1)  an  extremely  delicate 
very  clear  marginal  fringe,  (2)  a  delicate  cuticular  lamella,  (3) 
layer  of  cavities,  (4)  second  cuticular  lamella,  and  (5)  a  dark-oolonred 
finely  homogeneous  cuticular  layer,  which  forms  the  boundary  of  the 
blue  shell-substance.  The  author  was  unable  to  detect  the  yertical 
canals  which  have  been  seen  and  figured  by  earlier  authors  in  the 
nacreous  substance  of  the  shell ;  those  so  regarded  by  Tullberg  are 
thought  to  be  oonchiolin-membranes,  and  they  are  not  so  straight  and 
parallel  to  one  another  as  they  are  represented  in  figures.  Two 
interesting  modifications  of  the  white  substance  are  described. 

Cyprina  M^andtca,  AMtarie  horeali$y  and  species  of  Oordtttm,  Sercbi^ 
eularia,  and  Tellina  are  discussed  in  order;  these  are  followed  by 
Corbula  gMa^  Solen  pellueidua,  and  Mya  arenaria. 

The  proportion  of  inorganic  to  the  organic  constituents  of  the 
shell  varies  considerably,  and  to  this  we  must  ascribe  the  great 
differences  in  the  specific  gravity  and  hardness  of  lamellibranch 
shells. 

Nothing  of  importance  has  been  added  to  our  knowledge  of  the 
physiologic  processes  of  the  secretion  of  the  hard  part  of  the  shell 
since  the  studies  of  G.  Schmidt  in  1845,  although  indeed  Harting 
has  made  some  important  experiments  on  the  process  of  crystalliza- 
tion ;  the  problem  of  shell-formation  might  be  reduced  to  a  mechanical 
question  by  further  observations  along  the  lines  of  that  distinguished 
observer.  Our  knowledge  of  the  formation  of  the  epicutide  is  much 
better,  owing  especially  to  the  studies  of  Tullberg.  The  great  result 
of  the  author  appears  to  be  to  confirm  the  old  doctrine  that  all  the 
parts  of  the  lamellibranch  shell  are  to  be  regarded  as  true  cuticular 
structures  or,  in  other  words,  as  cell-secretions. 

MoUuscoida. 
a.  Tonioata. 

Follicular  and  Granular  Cells  of  Tunioates.f — A  Sabatier  deals 
with  the  criticisms  made  by  Fol  on  his  work  on  the  ovum  of  Ascidians. 

With  Fol  and  Boule  he  thinks  that  the  follicular  cells  arise  in  the 
interior  of  the  ovum,  near  the  nucleus,  and  that  they  then  make  their 
way  to  the  surface  of  the  yolk ;  the  difference  between  them  is  as  to 
the  mode  of  formation  of  these  elements.  Fol  and  Boule  think  that 
they  start  from  one  element  which  is  derived  from  the  germinal 
vesicle,  Sabatier  believes  that  they  arise  from  the  elements  of  the 
yolk  which  are  differentiated  in  the  layer  which  surrounds  the 
germinal  vesicle  ;  and  that  the  latter  takes  no  essential  share  in 
their  formation. 

Sabatier  now  points  out  that  if  we  observe  young  ova  of  Cuma  at 

•  ZeitBchr.  f.  Wise.  Zool..  xli.  (1884)  pp.  1-47  (2  pis.), 
t  Rov.  Sou  Nttt,  xii.  (1884)  pp.  106-40  ^,2  pla.). 
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the  moment  when  the  first  follicalar  cells  are  abont  to  appear,  we  see 

that  the  germinal  vesicle  has  bnt  one  highly  refractive  nucleolus, 

set  in  a  hyaline  liquid  in  which  coloured  granules  are  more  or  less 

scattered — ^the  chromatin  grains.     It  is  to  be  noted  that  if  fresh  ova 

are  observed  in  the  blood  of  the  animal,  the  grains  only  appear  after 

the  addition  of  reagents ;  this  leads  us  to  think,  with  Flemming,  that 

the  nucleolar  and  the  chromatin-granules  are  not  of  exactly  the  same 

nature.    Outside  the  vesicular  membrane  and  in  the  yolk  of  the  egg 

there  are  granules,  sometimes  in  considerable  numbers,  which  have 

exactly  the  same  aspect,  form,  and  reactions  as  the  granules  within  it. 

When  we  examine  ova  in  which  the  follicular  cells  are  in  course  of 

formation  we  see  that,  near  the  vesicle,  the  chr<Hnatin  granules  of  the 

yolk  are  multiplying  and  aggregating ;  so  that  they  form  a  refractive 

mass.     At  first  this  mass  is  perfectly  homogeneous,  but,  as  it  becomes 

organized,  one,  two,  or  even    a    larger  number  of   more  highly 

refractive  granules  become  apparent.     The  corpuscles  thus  formed 

by  the  aggregation  of  the  chromatin  granules  vary  a  good  deal  in 

form ;  they  may  touch  the  wall  of  the  germinal  vesicle,  but  it  is  quite 

clear  that  they  are  altogether  outside  it,  and  that  they  have  no 

relation  to  its  contents. 

Sabatier  is  convinced  that  the  appearances  seen  by  Fol  are  due 
to  an  extroflexion  of  the  wall  of  the  vesicle,  and  he  thinks  that  FoFs 
own  figures,  which  are  very  exact,  suffice  to  demonstrate  this  point. 
After  farther  criticisms  on  the  criticisms  of  Fol  and  Boule,  some 
more  general  problems  are  considered.     The  author  asks  whether  it 
IS  tme  that  chromatin  is  only  found  normally  in  thd  nucleus,  and 
whether  every  chromatinated  portion  in  the  protoplasm  has  arisen 
from  fragments  of  the  nucleus.    He  thinks  not,  basing  his  view 
chiefly  on  the  consideration  that  we  do  not  know  what  chromatin 
really  is,  and  that  all  we  can  say  is  that  it  represents  a  condition  of 
protoplasm  which  possesses  a  more  marked  afi&nity  for  certain  colouring 
substances,  and  is  sometimes  also  a  little  more  refractory  than  the 
rest    He  is  inclined  to  regard  chromatin  as  the  result  of  a  modifica- 
tion introduced  into  the  constitution  of  the  cell,  and  found  in  rela- 
tion with  the  nutrient  activity  of  its  elements  ;  if  this  be  so,  there  is 
nothing  astonishing  in  our  finding  that,  in  certain  cases,  the  chromatin 
is  met  with,  and  that  in  considerable  quantities,  not  only  in  the 
nucleus  but  also  in  the  protoplasm  of  the  cell ;  this  hypothesis  may 
explain  the  intracellular  plexuses  described  by  Elein.      Sabatier 
firmly  believes  that  in  the  young  eggs  of  Timicates  a  notable  quantity 
of  chromatinated  substance  appears  in  the  yolk,  that  it  increases 
from  the  periphery  to  the  centre,  and  so  attains  its  maximum  near  the 
germinal  vesicle.    Too  much  importance  seems  to  have  been  attributed 
by  Flemming  to  the  chromatin. 

Two  Hew  Species  of  Simple  Ascidians.* — M.  Boule  describes 
two  new  species  of  simple  ascidians  belonging  to  the  family 
Phallusiadese. 

For  the  first  of  these  he  proposes  the  name  Ciona  Edtoardaty  and 

*  Comptee  Rendus,  xcix.  (1884)  pp.  618-4. 
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fonndB  the  BnbgeniiB  Pleuroeiona  to  receive  it.  It  differs  from  the 
other  species  of  the  genus  in  being  attached  throughout  the  whole 
length  of  its  left  side  from  the  posterior  extremity  to  the  base  of  the 
siphons.  The  exterior  layers  of  the  tunic  are  of  a  greenish  yellow 
colour  owing  to  the  impurities  attached  to  it,  whilst  the  inner  layers 
are  hyaline  and  transparent  as  in  other  species  of  the  genus,  besides 
which  certain  figured  bodies  in  the  ground-substance  of  the  ttmic 
contain  a  tolerably  large  vacuole.  The  peritoneal  layer  is  inclined  at 
a  highly  oblique  angle  to  the  axis  of  the  body. 

The  second  species,  Aacidia  eUmgatc^  in  its  general  aspect 
approaches  nearest  to  A,  meiukiy  from  which,  however,  it  is 
distinguished  by  the  greater  length  of  the  body.  The  latter,  more- 
over, is  rounded  instead  of  being  flattened ;  whilst  tiie  tunic  is  entirely 
covered  over  with  different  foreign  bodies,  and  the  siphons,  which 
are  scarcely  prominent  and  of  a  red  colour,  only  bear  small  and 
obtuse  tentacles. 

B.  Polysoa. 

Bhabdopleura.* — E.  Bay  Lankester  commences  his  contribution 
to  our  knowledge  of  this  remarkable  Polyzoon  by  an  account  of  the 
tubarium;  each  tube  is  found  to  be  built  up  of  a  series  of  rings, 
and  each  ring  is  separately  secreted  and  added  to  its  predecessors  by 
the  so-called  buccal  shield  or  prsdoral  lobe  of  the  polypide ;  the  axis 
is  branching,  but  has  no  characters  by  which  it  can  be  distinguished 
iuto  primary,  secondary,  or  tertiary  portions.  The  substance  of  which 
it  is  composed  is  transparent  and  homy. 

Prof.  Lankester  finds  that  the  polypide-stalk  or  gymnocaulus  has 
no  relation  to  the  funiculus  of  the  Phylactoladmatous  Polyzoa,  as  was 
supposed  by  Allman  after  an  examination  of  imperfectly  preserved 
specimens.  The  buccal  shield  or  disk  acts  as  a  locomotive  organ,  and 
serves  apparently  to  raise  the  polypide  in  its  tube,  and  also,  as  has 
been  said  already,  as  a  secreting  organ.  On  the  aboral  surface  of 
each  lophophor  arm  there  is  a  ciliated  tuberde,  which  is  possibly 
related  to  the  osphradium  of  the  MoUusca,  and  it  is,  further,  not 
improbable  that  the  lophophoral  arms  of  the  Polyzoa  are  the  genetic 
equivalents  of  the  ctenidia  of  the  MoUusca. 

There  is  a  consistent  and  extensively  developed  internal  (meso- 
blastic)  skeleton,  which  consists  of  two  chief  parts — the  skeleton  of  the 
lophophoral  arms  and  that  of  the  gymnocaulus.  It  is  cartilaginous  in 
consistency.  A  precisely  similar  skeleton  is  to  be  found  in  Cephalo* 
discus.  In  addition  to  Uiis  new  discovery,  the  author  has  been  able 
to  make  out  the  testis ;  which  is  remarkable  for  its  position,  inasmuch 
as  it  projects  from  the  surface  of  the  body.  It  has  the  form  of  a 
much  elongated  sac,  which  is  blind  at  one  end,  and  opens  at  the  other 
by  a  special  pore.  It  has  nothing  to  do,  as  it  seems,  with  a  nephri- 
dium,  and  belongs  therefore  to  that  class  of  gonads  which  the  author 
has  previously  distinguished  as  idiodinic,  in  contradistinction  to 
nephridinic. 

If  Bhadophura  and  Phoronis  are  both  Polyzoa,  that  group  can  no 

•  Quurt  Jouni.  Micr.  Sci.,  xxiv.  (1884)  pp.  622-47  (5  pie.). 
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longer  be  asBockted  with  the  Mollosca,  now  that  Caldwell  has  shown 
that  the  epistome  of  Phoronis  is  the  modified  prssoral  hood  of  the 
actmotrocha-larva.     But  this  is  a  certainty  with  regard  to  Phoronis^ 
hut  hj  no  means  so  with  regard  to  JBhahdopleura,  the  development  of 
wliicji  most  he  studied  hefore  we  can  say  certainly  whether  oilman 
is  right  in  r^^arding  the   baccal-shield  of  Bhahdopleura  as  repre- 
senting the  mantle-area  of  Lamellihranchs,  and  whether  it  and  Oephc^* 
lodisciu  are  not  degraded  Lamellihranchs.     The  author  suggests  some 
questions  to  future  students  of  this  enigmatic  form. 

Hew  Species  of  Paludicella.* — E.  Potts  descrihes  a  new  species 
of  Paiudieella  (P.  erecta).    The  genus  has  heretofore  contained  only 
the  single  clearly  defined  species  P.  Ehrenbergi.    The  present  form 
is  strikingly  difierent  from  the  old  one,  hoth  in  the  numher  of  its 
ciliated  tentacles  and  in  the  character  of  the  ocBnoacial  cells.     The 
form  was  first  noticed  in  a  small  stream,  perhaps  50  feet  ahove  tide- 
water.    A  few  days  after,  it  was  gathered  within  tidal  limits  near 
Philadelphia.     In  the  creek,  it  was  found  most  ahundantly  in  the 
pools  amongst  the  rapids,  frequently  ooyering  the  upper  surface  of 
stones  at  the  depth  of  a  foot  or  more  to  the  extent  of  many  square 
inches.     The  erect  portions  of  the  coenoacial  cells  in  the  denser  parts 
of  the  colonies  are  about  a  line  in  height,  and  standing  yery  closely, 
soggest  a  comparison  with  the  surfieMse  of  a  chestnut-bun.     In  the 
riTer  they  were  found  penetrating  the  masses  of  incrusting  sponges, 
psrticnlarly  Meyenia  Leidyi.    *'  The  nearly  simultaneous  observation 
of  this  species  in  three  distinct  localities,  together  with  its  abundance 
in  each,  indicate  that  it  is  probably  not  uncommon,  and  excites 
Burprise  that  it  does  not  appear  to  have  been  previously  noticed." 

'Challenger'  Polyzoa.t — ^The  description  of  the  Polyzoa  collected 
daring  the  expedition  of  the  *  Challenger '  was  undertaken  by  Mr. 
6.  Busk,  and  the  first  part  of  his  Beport,  comprising  the  CheUosto- 
matons  forms,  or  those  in  which  the  mouth  of  the  zooecium  or  cell  is 
provided  with  a  movable  lid  which  shuts  down  over  the  polypide  when 
retracted,  has  just  been  published. 

The  number  of  species  is  286,  and  when  these  came  into  Mr.  Busk's 
liands  he  found  no  less  than  180  of  them  new.  In  one  genus  alone, 
that  of  the  ReteporcR^  the  number  of  known  species  has  been  raised 
from  31  to  between  50  and  60. 

Among  the  most  important  contributions  of  the  Beport  to  the 
systematic  zoology  of  the  Polyzoa  is  the  revision  which  it  contains 
ot  Afieona  and  allied  genera.  A  critical  comparison  of  the  species 
of  Adeona  with  species  belonging  to  other  genera  which  had  been 
hitherto  placed  among  the  EacharidcB  has  necessitated  the  founding 
of  a  new  family,  Adeoneao,  in  order  to  include  the  whole  in  a  single 
natural  group.  This  family  has  several  peculiarities,  among  which  the 
most  interesting  is  the  possession  by  all  the  species  of  three  different 
kinds  of  cells,  which  the  author  terms  zooecial,  ooecial,  and  avicularian. 


•  Proc.  Acad.  Nat.  Sci.  Philad.^1884,  pp^213-4. 
t  Zoology 
Po]yzoa-*the 


t  Zoology  of  the  Voyage  of  H.M.S.  *  Challenger,'  xxx.     •*  Report  on  the 
rzoa-*the  Choilostomata,'  216  pp.  ^36  pis.).    4to,  London,  1884. 
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OoBcia  of  the  ordinaEj  type  are  entirely  absent,  and  their  function 
appears  to  be  performed  by  special  cells  which  di£fer  in  form  from 
the  others.  When  decalcified  these  ocecial  cells  appear  as  thick- 
walled  sacs,  containing  in  most  cases  an  oYoid  mass,  which  resembles 
the  contents  of  an  ordinary  ocscinm,  and  like  these  is  almost  certainly 
embryonal.  Mr.  Busk  has  further  made  the  important  observation 
that  in  some  of  them  there  is  lodged  instead  of  this  mass  a  polypide 
similar  to  those  inhabiting  the  zooBcial  cells,  and  he  concludes  that 
the  embryonal  mass  is  derived  from  a  polypide,  which  it  finally 
replaces.  Among  other  peculiarities  of  the  AdeoneiB  is  one  which, 
notwithstanding  its  apparent  triviality,  derives  importance  from  its 
constancy.  This  consists  in  the  universal  presence  of  a  projecting 
point  at  each  end  of  the  base  in  the  avicularian  mandibles,  both  large 
and  small.  In  doubtful  fragments  this  character  alone  will  often 
indicate  the  affinities  of  the  species. 

In  a  large  proportion  of  the  diagnoses  the  author  has  had  recourse 
to  the  chitmous  elements  of  the  skeleton.  These  are  the  so-termed 
opercula  or  oral  valves,  and  the  chitinous  parts  of  the  avicularia  and 
vibracula ;  and  a  very  large  number  of  accurately  executed  outlines  axe 
given  in  order  to  show  the  various  forms  assumed  by  these  elements 
in  the  different  species.  The  employment  of  the  chitinous  elements  in 
the  classification  and  descriptive  zoology  of  the  Polyzoa  is  due  entirely 
to  Mr.  Busk,  who  has  convinced  himself  that  "  their  value  for  these 
purposes  cannot  be  overrated,  while  their  importance  extends  far 
beyond  the  mere  distinction  of  genera  and  species." 

The  descriptions  of  the  species  are  of  course  necessarily  confined 
to  the  hard  parts,  whether  calcareous  or  chitinous,  for,  except  in 
living  examples,  it  is  rarely  possible  to  determine  any  &cta  of 
importance  regarding  the  soft  parts  of  the  colony.  The  author,  how- 
ever, gives  two  highly  instructive  figures  of  the  avicularia  of  Bicel' 
laria  pectogemma,  in  which  the  muscular  apparatus  and  other  soft 
parts  of  these  curious  and  still  enigmatical  bodies  are  clearly  and 
beautifully  represented.  In  one  of  his  figures  of  Carbasea  moteleyt 
also— a  form  in  which  the  calcareous  walls  are  quite  transparent — 
there  is  a  very  interesting  view  of  the  polypidee  in  the  interior  of 
their  cells. 

The  distribution  of  the  species,  geographical  and  bathymetrical, 
finds  a  prominent  place  in  the  Report.  One  of  the  most  unexpected  facts 
brought  out  is  the  very  wide  bathymetrical  range  enjoyed  by  certain 
species.  Thus  Crtbrilina  monoceraa  is  one  of  the  four  species  brought 
up  from  8125  fathoms  in  the  North  Pacific,  while  the  same  species 
was  obtained  from  1825  fathoms  in  the  South  Pacific,  from  69  fathoms 
in  the  South  Indian  or  Kerguelen  region,  from  55  fathoms  in  the 
South  Atlantic,  and  from  35  fathoms  in  the  Australian  region.  This 
striking  difference  in  the  depths  inhabited  by  one  and  the  same  species 
is,  however,  exceptional ;  and  so  is  the  wide  range  of  geographical 
distribution  which  is  here  presented  by  a  species  occurring  at  great 
depths.  The  study  of  the  bathymetrical  distribution  of  the  'Chal- 
lenger '  Polyzoa  shows  that  *^  the  extent  of  geographical  distribution 
is  to  a  considerable  degree  correlative  with  the  bathymetrical,  the 
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wider  geographical  distribution  being  in  most  instances  coincident 
with  the  i£allower  depths." 

To  this  law  another  striking  exception  is  afforded  by  the  beautiful 
genus  CatenieeUa,  a  genus  yery  rich  in  species,  which,  though  from 
oomparatively  shallow  water,  are  almost  exclusively  confined  to  the 
Australian  region.* 

y,  Braohiopoda. 

Argiope  Kowalevakii.t — ^M.  A.  Schulgin  finds  that  the  essential 
part  of  the  internal  skeleton — the  brachial  founework,  to  which,  in 
most  Terebratulids,  the  gills  are  attached,  is  wanting  in  Argiope.  The 
lower  part  is  alone  present,  and  forms  a  ramus  basilaris  to  which 
the  lower  end  of  the  tentacular  disk  is  attached.  The  shell  is  laid 
down  orer  the  whole  extent  of  its  surface,  and  is  not  a  derivate  of  a 
gland  as  in  the  MoUusca.  The  tentacular  disk  is  not  a  special 
respiratory  organ,  but  a  mere  thickening  of  the  mantle,  and  its  long 
tubules  are  nothing  more  than  tentacles ;  respiration  is  effected  at  all 
points  of  the  body,  and  especially  by  means  of  the  pallial  outgrowths 
which  traverse  the  shell  and  reach  to  the  exterior.  There  is  no  heart 
nor  any  specially  formed  vessels ;  the  blood  is  set  in  motioli  by  the 
ciliated  epithelium  of  the  peritoneal  cavity  into  which  there  open  the 
blood-carrying  lacuna. 

The  nervous  system  consists  of  a  feebly  developed  sub-oesophageal 
ganglion,  a  thin  nerve-ring,  and  strongly  developed  peripheral 
branches.  The  tactile  organs  have  the  forms  of  high  cells,  and  are 
found  at  the  margin  of  the  mantle ;  there  is  a  special  organ  in  the 
integument  near  the  mouth.  The  author  finds  ten,  but  Kowalevsky 
describes  only  eight  muscles ;  the  former  finds  no  basis  for  a  com- 
parison, such  as  that  instituted  by  the  latter,  between  these  muscles  and 
those  of  annelids.  Although  the  embryos  of  Argiope  have  segments, 
yet  the  muscles  and  dissepiments  of  annelids  are  not  represented. 
Bemper's  statement  that  the  mesoderm  takes  no  share  in  the  formation 
of  the  segments  is  confirmed;  it  follows  that  the  muscles  have  a 
different  developmental  history.  Similarly^  the  set®  are  not  to  be 
regarded  as  homologous,  for  similar  structures  are  developed  in 
Chitons  and  other  molluscs ;  and  these  setaa  are  not  on  the  '* segments" 
but  on  the  lobe  (the  future  mantle),  which  has  nothing  to  do  with  the 
segment. 

The  only  organs  which  are  both  homologous  and  analogous  are 
the  brood  pouch  of  Argiope  and  the  segmental  organs  of  adult 
annelids;  a  similar  organ  is  found  in  PediceUina.  This  form 
resembles  Argiope  in  having  the  central  nervous  organ  similar  in 
position,  its  lophophor  appears  to  be  the  homologue  of  the  tentacular 
disk.  It  is  probable  that  the  Polyzoa  and  Braohiopoda  arose  from  a 
side  branch  of  a  phylum  which  aJso  gave  rise  to  iomelids,  and  they 
may  be  separated  m>m  the  MoUusooidea,  and  grouped  together  under 
the  class  of  Yermoidea. 
The  author's  essay  was  completed  before  the  publication  of  Mr. 

♦  Dr.  G.  J.  Allman  in  *  Nature,'  xxxi.  (1884)  pp.  146-7. 
t  Zeitschr.  f.  Wiw.  Zool.,  zli.  (1884)  pp.  116-41  (2  pis.). 
Ber.  2.— Vol.  V.  E 
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Shiplej^B  paper;*  and  it  iepoiiiied  oat  that  in  the  latter  the  tme 
ganglion  is  not  deacribed,  bat  the  external  sensory  regarded  as  the 
oentnl  nerrons  organ. 

Arthropoda. 


Appendages  of  the  Jaw  of  llandibnlate  Xnseets.f — J*  Chatin 
cusses  the  maxillary  palp  and  lobes  of  mandibolate  insects ;  he  points 
ont  that  the  palp  is  not  only  associated  with  certain  sensory  acts,  but 
also  takes  pifft  in  the  prehension  and  mastication  of  food ;  these  two 
efforts  may  be  equally  reaUxed,  or  one  is  predominant.  After  illnstra- 
ting  how  it,  and  the  two  parts  of  the  lobes  may  be  modified,  he  states 
that  three  kinds  of  appended  setn  may  be  distinguished.  They  are 
non-tactile  setie,  tactile  hairs,  or  soft  cones.  The  tactile  hairs  are 
best  developed  on  the  maxillary  palp,  which  is  not,  howeyer,  as  highly 
sensitive  as  the  labial  palp.  The  soft  cones  are  likewise  fonnd  on  the 
palp,  where  they  are  short,  terminated  by  a  convex  edge,  and  invested 
in  a  delicate  and  almost  transparent  envelope ;  at  their  base  there  is 
a  nervoHsell  which  is  generally  bipolar,  and  which  on  the  one  side  is 
continued  into  the  protoplasm  of  the  cone,  and  on  the  other  into  a 
nerve-filament.  These  are  probably  organs  of  great  importance  in 
the  tactile  sensibility  of  Arthropods,  thougji  firom  their  fragility  and 
small  sixe  they  have  escaped  the  attention  of  most  observers. 

Copulatory  Apparatus  of  Male  Bombus.^^0.  Badoezkowski, 
after  reminding  the  student  that  the  copulatory  apparatus  of  the  males 
of  the  genus  Bombtu  oonsiBts  of  a  penis,  two  sagitto,  two  hamuli,  and 
an  "operculum  genitalis,"  describes  the  typical  arrangement  of  these 
parts  and  their  constituents,  and  then  enters  upon  an  account  of  the 
differences  which  obtain  in  various  speciee ;  these  are  grouped  under 
the  heads  of  B,  praiorumy  B.  2aptdant»,  B.  wtir/Seint,  B.  derhameUiUy 
B,  caauf,  B.  fykanim,  B,  irUtU,  B./enidua^  B.  dwnoncheliy  B.  terresin$f 
B.  9oroeeim$,  The  differences  in  form  are  shown  by  figures.  The 
chief  objects  of  this  communication  are  to  show  that  many  authors 
have  erred  in  uniting  species  which  are  clearly  distinct,  and  to  give 
better  descriptions  and  figures  of  the  organs  in  question  than  have  yet 
appeared. 

Luminosity  of  the  01owwonn.§ — W.  Eaiser  having  captured  a 
particularly  fine  female  specimen,  18  nmi.  long,  of  LampyrtB  splen' 
didula  Linn.,  prepared  the  luminous  organ  by  cutting  out  the  lumini- 
ferous  papilLsB,  together  with  the  chitinous  substratum  and  a  portion 
of  the  ventral  chun.  The  organ  had  previously  shown  no  luminosity ; 
but  when  spread  out  upon  a  slide  furnished  with  a  caoutchouc  ring, 
and  brought  somewhat  into  the  shade,  first  one,  then  a  second,  and 
lastly,  the  third  and  fourth  luminiferous  papiUn  shone  with  a  green 

•  Bje  this  Journal,  iv,  (1884)  p.  215. 
t  Ooroptes  Rendus,  zolz.  (1884)  pp.  939-42. 
t  Bull.  Soo.  Imp.  Nat.  Moacou,  1884,  pp.  51-92  (4  pis.). 
§  Anzeig.  K.  Akad.  Win.  Wlen,  1884,  p.  133.    Bee  Ann.  and  liag.  Nat 
Hist,  xiv.  (1884)  p.  372. 
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light  Two  wizes  from  a  powezM  galyanio  battery  were  applied  to 
that  part  cd  the  preparation  where  the  author  believed  there  were  still 
remains  of  nerrea,  bnt  without  thereby  causing  any  alteration  in  the 
intensity  of  the  light.  He  then  closed  the  prepaimtion  by  applying 
Canada  balsam  to  the  edges  of  the  ring  and  fixing  a  cover-glass. 
After  this  the  organ  continned  shining  for  a  quarter  of  an  hour.  A 
quarter  of  an  hour  later  he  warmed  the  preparation  to  about  6(f  0. 
(sll2°  F.),  and  tiien  ^e  luminosity  gradually  became  fainter, 
passing  finally  into  a  yellow  flicker  like  that  of  touch-wood,  and  then 
ceasing.  On  opening  the  cell  and  moistening  the  preparation  with  a 
drop  of  water,  the  luminous  organ  in  about  five  minutes  showed  a 
€unt  green  luminosity,  and  an  hour  after  the  dissection  it  still  shone 
with  a  dull  green  light. 

Testes  of  Lepidoptera.* — In  the  150  varieties  examined  by 
Cholodkafvsky,  he  found  that  each  of  the  two  vasa  deferentia  carried 
four  seminal  follicles.  These  latter  were  either  quite  distinoti  or 
else  united  by  a  more  or  less  definite  investment  into  a  pair  of  testes 
or  even  into  a  single  testis,  which  may,  or  may  not,  retain  traces  of 
a  primitive  bilateral  stage. 

Each  sfflnrinal  follicle  shows,  in  typical  development  (e.g.  in 
PoptKa  Madiaon  or  the  pup»  of  Vanessa  uritca),  the  following 
four  membranes,  commencing  from  without,  (1)  the  common  mem- 
brane formed  of  tracheas  in  part  fused  into  a  chitinous  invest- 
ment, (2)  a  separate  membrane,  formed  from  the  fSftt-body,  proper 
to  each  follicle,  (3)  a  similarly  separate  chitinous  coat,  rich  in  trachen, 
and  f  4)  the  membrana  propria,  a  delicate,  structureless,  transparent 
memtirane  which  is  not  pierced  by  the  trache». 

In  conclusion,  M.  Cholodkovsky  lays  down  the  following  fourfold 

of  Lepidoptera,  according  to  their  testioular  oharactera : — 
L  Embryonic  or  primUioe  type,  with  two  testes,  with  quite  distinct 
seminal  follicles,  e.  g.  Hepialus  humulu 
H.  Larval  or  eaierpiUar  type,  with  two  testes  whose  four  follicles 

are  inclosed  in  a  common  investment,  e.  g.  Bombyx  Mori. 
TTL  The  ekrygaUs  or  pupa  type  (so  called  because  it  is  firat  seen 
in  pupas)  with  an  unpaired  testis,  showing  externally  a  median 
fniTOw,  e.  g.  LyecBna. 
IV.  Thed^m^tiw  or  imago  type,  with  an  unpaired  testis,  unfdrrowed 
extenuJly  in  the  middle  line,  within  which  the  follicles  are,  as 
a  rule,  coiled  about  the  long  axis  of  the  testes.  This  type  is 
common  to  the  majority  of  Lepidoptera. 

¥alBighian  Vessels  of  Lepidoptera.! — N.  Oholodkovsky,  by  way 
of  supplement  to  a  previous  paper  t  describes  the  anatomy  and  meta- 
morphoses of  the  Mfdpighian  vessels  of  Lepidoptera. 

The  caterpillar  of  Tineola  hUdUeUa  has  the  normal  number  of  six 
Halpighian  vessels.  In  the  chrysalis  stage,  however,  these  vessels, 
ousept  their  basal  trunks,  undergo  fatty  degeneration  and  totally 

•  ZooL  Anxeig.,  vlL  (188^)  PP-  SBiS. 

t  Comptee  Bendiu,  zoix.  (18S4)  pp.  816-9. 

i  Ibid.,  xoviii.  (1884)  pp.  631-3.    See  this  Journal,  iv.  (1884)  p.  378. 
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diflflolye;  thns  reTerting  to  the  embryonal  type.  The  two  basal 
tnrnks  mcroase  in  length  and  fonn  the  Malpighian  vessela  of  the 
moth. 

From  the  dissection  of  a  large  nnmber  of  both  micro-  and  macro- 
lepidoptera,  the  anther  considers  that  three  types  of  Malpighian 
vessels  can  be  established  in  Lepidoptera. 

1.  The  norma/  type  of  six  Malpighian  yessels. 

2.  The  embrtfonal  (or  atovtc)  type  of  two  Malpighian  vessels,  as  in 
Tineola  biielliella  Hnmm.,  Tinea  peUioneUa  L.,  and  Bldx^phaneB 
rustieeUa  Hb. 

3.  An  abnormal  type  in  which  the  Malpighian  vessels  take  a  very 
arborescent  arrangement,  as  in  Oalleria  cereana  L. 

Action  of  Ammonia  upon  Lepidopterons  Pigments.* — G.  Cover- 
dale  calls  attention  to  the  changes  of  colour  produced  on  the  pigments 
of  some  lepidoptera,  when  subjected  to  the  action  of  ammonia. 
Melanargia  galathea  when  submitted  to  a  saturated  aqueous  solution  of 
ammonia  turned  a  beautiful  primrose  yellow,  but  regained  its  normal 
white  colour  as  the  ammonia  was  allowed  to  evaporate.  The  black 
pigment  remained  unchanged  throughout.  Solution  of  potassium 
hydrate  gave  the  same  result.  Other  alkalies,  such  as  solutions  of 
sodium  hydrate  and  barium  hydrate  were  tried  and  gave  similar 
results,  the  only  difference  being  that  with  the  fixed  alkalis  the 
primrose  coloration  was  permanent,  whereas  with  ammonia  it  was 
necessarily  fleeting.  By  ike  use  of  acids  the  pigment  was  restored 
to  its  natural  white  colour.  Whenever  an  exactly  neutral  liquid 
was  employed  or  one  in  which  the  acid  predominated,  the  pigment 
remained  unchanged :  thus  this  pigment  is  a  good  test  for  alkalini^. 
Experiments  on  other  lepidoptera  gave  varying  results,  not  a  single 
species  in  some  genera  being  affected  by  the  treatment.  Of  the  genus 
Lyccena  some  species  remained  unaltered,  whilst  others  were  affected. 

Comparative  ChsBtotazy.t — 0.  R  Osten-Sacken  proposes  the 
term  chietotaxy  (in  analogy  to  phyllotazy^  for  the  arrangement  of 
characteristic  bristles  (macrochietce)  on  the  aifferent  parts  of  the  body 
of  the  Diptera,  and  divides  this  oraer  into  two  groups  according  to 
the  presence  or  absence  of  bristles : — ^Diptera  chietophora  and  Diptera 
eremochsBta. 

Bristles  easily  UbII  off,  and  the  scars  which  they  leave  are  not 
always  recognisable,  so  that  statements  about  ohntotaxy  must  be 
made,  as  well  as  received,  with  some  caution.  The  author  gives 
reasons  for  believing  that  the  macrochastce  are  organs  of  orientation, 
connected  with  the  nervous  system,  being  in  their  useful  action  not 
unlike  the  whiskers  of  a  cat,  and  he  ftirther  points  out  that  the 
faculty  of  poising  seems  to  be  connected  with  contiguous  eyes  in  the 
male  sex.  Thus  the  Diptera  eremochieta  are  for  the  most  part 
holoptic  in  the  male  sex  and  aerial  insects ;  the  Diptera  ohtetophora, 

♦  Nature,  XXX.  (1884)  p.  671. 

t  Trans.  Entom.  Boo.  Lond.,  1884,  pp.  497-517  (1  fig.)  (for  the  most  part 
previously  publUhed  in  MT.  M&noh.  Entom.  Yer.,  y.  (1881)  pp.  121-38,  and 
Wien  Entom.  Zeit,  1882,  p.  91). 
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on  the  contrary,  use  their  legs  u  mnoh,  sometimes  more  than  their 
wings.  The  TipuUda^  however,  are  neither  aerial  nor  pedestrian, 
and  at  the  same  time  neither  holoptic  nor  chietophoroas. 

The  author's  present  aim  being  the  settlement  of  the  terminology 
of  the  macrochntie,  and  by  that  means  the  utilization  of  a  set  of 
diaracters  which,  he  considers,  have  not  yet  been  sufficiently  appre- 
ciated in  descriptive  entomology,  the  rest  of  his  paper  is  devoted  to 
(1)  terminology  of  the  parts  of  the  thorax,  (2)  terminology  of  the 
hnstlee,  and  (3)  application  of  the  latter  to  the  principal  large 
divisiona  of  Diptera. 

Edible  Dipterous  LarvsB  from  Alkaline  Lakes.* — S.  W.  Williston 
describes  and  figures  the  imago  and  larva  of  the  Dipterous  insect 
Ephfdra  eaUfomicOj  which  occurs  in  very  large  qaantities  on  the 
shores  of  strongly  alkaline  lakes  in  the  west  of  America  (Nevada 
soda  lakes),  so  that  hundreds  of  bushels  could  be  collected. 
They  are  annually  gathered  by  the  Indians,  who  eat  them,  and 
are  said  to  get  fat  and  sleek  on  them.  They  are  dried  in  the  sun, 
and  the  shell  rubbed  off  by  hand,  leaving  a  yellowish  kernel  like 
a  grain  of  rice.  **  This  is  oily,  very  nutritious,  and  not  unpleasant 
to  the  taste  ....  more  like  patent  *  meat  biscuit '  than  anything 
else.** 

Deyelopment  of  PhrTganids.t — W.  Patten  found  in  the  earliest 
stages  whidb  he  examined  that  there  were  a  number  of  germ-cells  in 
the  yolk,  together  with  an  irregular  network  of  protoplasm ;  all  the 
nuclei  migrate  to  the  surfetce  and  take  part  in  forming  a  syncytium, 
which  becomes  converted  into  the  blastoderm ;  this  becomes  thickened 
at  one  pole  to  form  the  ventral  plate.  True  endoderm  cells  arise  by 
delamination  from  the  ectoderm.  During  the  formation  of  the 
embryonic  membranes  a  groove  appears  in  the  middle  line,  which, 
however,  rapidly  disappears ;  a  second  depression  is  soon  seen,  and 
then  the  nervous  system  begins  to  be  formed ;  this  is  effected  by  the 
differentiation  of  a  pair  of  lateral  cords  which  arise  from  the  division 
of  the  ectoderm  cells  on  either  side  of  the  neural  furrow,  and  by  the 
addition  of  a  median  infolded  portion  of  the  ectoderm  which  may 
possibly  form  the  cross  commissures.  Attention  is  directed  to  the 
** wonderful  analogy  at  least"  between  the  gastrular  and  neural 
invaginations  of  the  insect  and  the  corresponding  ones  in  vertebrates, 
and  especially  birds;  just  as  in  vertebrates  with  mesoblastic  ova 
there  is  a  neurenteric  canal ;  and  another  point  of  likeness  is  to  be 
fouid  in  the  fact  that  in  both  groups  there  is  a  differentiation  into 
two  kinds  of  nerve-cells. 

Development  of  Aphides.^  —  E.  Witlaczil,  after  a  somewhat 
elaborate  introduction,  divides  his  essay  into  a  descriptive  and  a  theo- 
retical portion. 

In  the  former  he  describes  (1)  the  development  of  viviparous 
females  in  the  mother';  in  the  stage  of  thirty-two  cells  thirty  cell-nuclei 

*  Trans.  Connecticut  Acad.  Arts  and  Sci.,  vi.  (1884)  pp.  87-90  (1  fig.), 
t  Quart.  Joum.  Micr.  Sci.,  xxiv.  (1884)  pp.  549-603  (3  pis.). 
:  ZeitBchr.  f.  Wiss.  Zool.,  xl.  (1884)  pp.  559-696  (7  pis.). 


64  BUiaUBT  OF  OmiBXHT  BBnSABOHBB  BXLATZNG  TO 

U6  to  be  found  in  the  onter  layer  of  protoplasm,  and  two  in  the  middle 
of  the  yolk ;  the  blastoderm  does  not  yet  form  a  oontinnoas  layer,  bat 
is  here  and  there  broken  through  by  the  sabjacent  yolk.  Polar 
differentiation  now  oommenoes,  the  oells  at  one  pole  appearing 
larger  than  those  at  the  other,  so  that  the  egg  beoomes  pyriform  in 
shape;  this  beoomes  more  marked  in  snooeeding  stages.  CleaTage 
is  effected  Tory  rapidly.  After  a  detailed  aoeonnt  of  the  whole  pro- 
oess  of  development,  the  anthor  passes  to  (2)  the  deyelopment  of  the 
oyiparons  females  and  of  the  males ;  the  oldef  difference  between  the 
two  sorts  lies  in  the  history  of  the  generatiTe  organs.  When  their 
eodyses  are  complete,  the  males  fertiUie  the  females,  which  produce 
eggs  of  proportionately  very  large  sixe,  brown  in  colour,  filled  with 
small  yolk-granules  and  fSftt-drops.  As  there  are  four  times  as  many 
females  as  males,  each  male  must  fertilize  several  females  and  live 
for  a  longer  period  than  they ;  the  egg,  after  the  winter,  produces  an 
apterous  viviparous  female  (of  the  first  generation),  which  contains 
in  its  ovarian  tubes  a  larger  number  of  chambers  than  do  the  suc- 
ceeding apterous  generations.  (3)  The  development  of  the  viviparous 
female  from  the  winter  egg  is  next  discussed,  but  here  the  author's 
opportunities  were  not  so  great  as  for  the  previous  conditions ;  from 
what  he  has  been  able  to  see  and  from  what  Balbiani  has  taught  us, 
he  is  inclined  to  ascribe  such  differences  as  there  are  to  the  possession 
of  a  large  amount  of  nutrient  yolk. 

The  process  of  formation  of  the  blastoderm  in  insects  generally 
appears  to  be  of  the  following  character :  the  mature  ovum  has  a 
peripheral  layer  of  protoplasm,  within  which  are  yolk-granules  and 
fat-drops ;  the  difference  between  proto-  and  deuto-plasm  is  not  so 
sharply  marked ;  in  the  yolk,  and  towards  the  pole  which  later  on  is 
the  animal  pole,  there  is  the  germinal  vesicle,  the  nuclear  membrane 
of  which  becomes  absorbed,  and  the  nuclear  corpuscles  undergo 
changes  which  are  invisible  in  the  fresh  egg.  The  vesiole  divides, 
as  do  its  descendants,  until  there  are  a  large  number  of  nuclei,  some 
of  which  make  their  way  into  the  peripheral  layer  of  protoplasm  to 
form  the  blastoderm,  whQe  the  rest  go  to  form  yolk-cells.  In  the 
periphery  cells  soon  become  differentiated,  but  in  the  yolk  they  are 
only  formed  slowly,  or  not  at  all;  this  is  because  of  the  smaller 
quantity  of  protoplasm  which  is  there  present.  The  gastrula  is 
formed  by  emboly.  Insects  are  distinguLshed  by  a  peculiar  arrange- 
ment of  the  formative  and  nutrient  yolk ;  and,  on  account  of  the  size  of 
the  egg,  its  contents  cannot  divide  simtdtaneonsly  with  the  germinal 
vesicle,  so  that  the  mode  of  change  is  "  endoyitelline."  Before  the 
formation  of  the  blastoderm,  the  egg  must  be  looked  upon  as  being  in 
a  syncytial  stage.  The  mechaniccd  effect  of  gastrulation  is  produced 
by  the  passage  of  the  nuclei  into  the  peripheral  layer.  The  peculiar 
mode  of  development  of  the  insect  ovum  is  to  be  explained  by  its 
size,  by  the  position  of  the  germinal  vesicle,  and  by  the  &ct  that  the 
whole  egg  is  inclosed  in  a  layer  of  protoplasm. 

Affcer  discussing  the  germinal  bands  and  the  embryonic  membranes 
which  have  received  attention  from  various  preceding  writers,  the 
author  takes  up  the  germinal  layers ;  in  insects,  as  in  vertebrates,  the 
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Bntfiaiit  jolk  appears  to  be  the  homologne  of  the  endoderm  of  other 
^Tiiinala ;  the  sole  difference  of  importance  is  that  the  endoderm  does 
not  here  take  any  actiye  part  in  the  formation  of  the  embryonic  body, 
for  eren  the  enteric  canal  is  formed  in  Aph%$  by  the  ectoderm ;  tlos 
divergence  from  the  ddinary  arrangement  is  exphiined  by  the  size  of 
the  cndodennal  mass,  bnt  it  is  likdy  to  modify  onr  ideas  as  to  the 
gKiniiiftl  layers.  The  mesoderm  is  the  homologne  of  the  typical 
mesoderm,  and  the  ectoderm  to  that  of  other  animals ;  in  insects  the 
blastoderm,  together  with  the  inyaginated  portion  which  forms  the 
gaim-bands,  and  the  inner  embryonic  membrane  is  to  be  regarded  as 
file  ectoderm. 

There  seems  to  be  no  doubt  that  the  breaking  np  of  the  nutrient 
yolk  into  yolk-spheres  is  nothing  else  than  the  end  of  the  cleavage 
process,  that  the  yolk-spheres  represent  endodermal  cells,  and  that 
they  give  rise  to  ^e  soH^alled  wandering  cells.  It  is  doubtful,  how- 
ever, whether  these  cells  do  really  wander. 

In  AphU^  where  the  ova  are  endoblastic,  the  mesoderm  is  formed 
by  the  cleavage  along  its  whole  sur&ce  of  the  germ-band ;  later,  it 
divides  into  a  median  and  two  lateral  bands,  which  become  seg- 
mentally  arranged;  there  are  wanting,  however,  the  lateral  multi- 
laminate  parts,  which  are  to  be  found  in  ectoblastic  ova.  The 
diffisrenoe  in  the  history  of  the  mesoderm  of  ecto-  and  endoUastio 
^gs  is  due  to  the  different  mode  of  formation  of  the  germ-band ;  in 
the  latter  there  is  a  proportionately  delicate  involution  which  forms 
the  great  part  of  the  band,  and  as  ike  mesoderm  cannot  be  formed  by 
involution  it  is  formed  by  cleavage ;  in  ectoblastic  eggs  the  mesoderm 
is  ordinarily  formed  before  the  band,  which  is  of  greater  width.  The 
heart  of  ApkU  and  its  aorta  are  formed  from  a  cord  of  mesodennal 
cells,  whidi  is  at  first  solid,  increases  by  cell-multiplication,  and 
when  it  is  liollowed  out  probably  gives  rise  to  the  blood-corpuscles. 
The  author's  observations  agree  in  many  points  with  those  made  by 
Bobretzky  on  the  heart  of  Crustaceans.  The  coalom  of  insects  is 
piimary,  for  it  arises  from  the  cleavage-cavity.  In  Aphis,  and 
probably  in  all  insects,  the  intestine  is  formed  from  an  anterior  and 
a  posterior  ectodermal  invagination,  and  there  is  no  median  arch- 
enteion.*  These  invaginations  are,  from  the  first,  invested  by 
mesoderm,  which  later  on  forms  the  muscles. 

The  tracheffi  begin  to  be  developed  at  a  comparatively  late  period, 
and  this  seems  to  be  due  to  the  sznall  size  of  the  germ-band,  which 
does  not  overlap  the  rudiments  of  the  appendages  in  AphUy  or  in 
other  insects  with  endoblastic  ova;  the  early  appearance  of  the 
traches  in  ectoblastic  eggs  is  regarded  as  a  secondary  phenomenon. 
The  nervous  system,  again,  presents  dififorences  in  endoblastic  and 
ectoblastic  eggs. 

We  may  recognize  three  periods  of  development ;  in  the  first  we 
have  the  phenomena  which  precede  the  formation  of  the  organs — 
cleavage,  formation  of  germinal  layers,  appearance  of  the  germ-band 

*  We  may  point  ont  that  Witlaczil  is  in  error  in  roppoeing  that  Prof.  Balfour 
«M  the  author  of  the  words  stomodaum  and  prootowum ;  we  owe  these  two 
Qseful  tenns  to  Prof.  Bay  Xjankester. 
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and  of  the  embryonic  membranes ;  in  the  eeoond  the  oi^ans  are  laid 
down,  and  in  the  third  they  are  developed.  The  postembryonal 
development  of  the  larva  may  be  regarded  as  a  fourth  period,  dmnng 
which  the  generative  organs  appear. 

This  essay  is  not  only  of  importance  on  aooonnt  of  the  anther's 
own  investigations,  bnt  also  from  the  way  in  which  the  aooonnta  of 
other  workers  at  insect  embryology  are  stated,  compared,  and 
criticized. 

y.  PrototnMdieata. 

Development  of  Peripatus.* — J.  von  Kennel  has  published  in 
detail  an  account  of  his  observations  on  the  development  of  Pervpahu 
edwardsi  and  of  P.  torqwUm ;  his  preliminary  notice  was  reported  on 
at  such  length  f  that  it  is  now  only  necessary  to  direct  attention  to 
his  concluding  general  remarks. 

Like  Balfour  and  Metschnikoff,  he  sees  a  great  resemblance 
between  the  young  stages  of  Peripatus  and  other  Arthropods;  the 
resemblances  to  the  annelids  are  much  less  striking.  The  characters 
of  the  cephalic  segment  are  discussed,  and  the  ''  prsaoral  portion " 
stated  to  be  nothing  more  than  the  median  mesoderm-free  portion  of 
the  first  and  oldest  segment  of  the  body,  which  contains  a  small 
enteric  cascal  sac.  It  is  true  of  Arthropods  that  the  frontal  lobes 
are  the  oldest  segment  of  the  body  or  head.  The  mode  of  origin  of 
the  ccelom  is  such  that  it  cannot  be  said  to  be  either  a  schizocoole  or 
an  enterocoale ;  and  the  author  proposes  to  speak  of  it  as  a  neutroocele. 

Especial  importance  is  attached  to  the  amnion  and  the  connected 
umbilical  cord,  but  it  is  to  be  borne  in  mind  that  these  terms  are 
used  in  a  physiological  and  not  in  a  morphological  sense.  The 
former  is  compared  with  the  embryonic  investments  of  scorpions 
and  insects,  and  the  question  is  raised  as  to  whether  the  so-<»lled 
dorsal  organ  of  various  Orustaoea  is  a  comparable  structure.  Though 
the  present  state  of  our  knowledge  is  far  from  satisfactory,  it  appears 
probable  that  all  the  investments  of  the  egg  of  the  Tracheata  are 
comparable  inter  se,  and,  if  so,  the  ''  amnion  "  and  ^'  umbilical  cord  " 
of  the  West  Indian  species  of  PeripcUua  are  to  be  brought  into  the 
same  category;  the  latter  are,  too,  clearly  seen  to  have  a  close 
resemblance  to  the  dorsal  organ  of  the  Crustacea,  and  von  Kennel 
cannot  doubt  the  homology  of  the  parts  found  in  Oniscus  and 
Peripatus  respectively. 

The  direct  descent  of  Peripatus  from  annelid  or  annelid-like 
ancestors  can  no  longer  be  questioned,  and  the  organs  just  mentioned 
seem  to  the  author  to  be  the  representatives  of  the  trochosphere. 

8.  Araobnida. 

Structure  of  the  Fore-|[ut  of  Arachnida4 — J.  MacLeod  describes 
the  structure  of  the  "  anterior  intestine  "  of  the  Araohnida,  by  which 
he  clearly  means  the  part  to  which  English  morphologists  are  in  the 
habit  of  applying  Prof.  Lankester's  name  of  stomodasum. 

♦  Arbeit.  Zool.-zoot.  Inat.  Wurzburg,  vii.  (1884)  pp.  95-229  (7  plfl.). 

t  See  this  Journal,  lit.  (1883)  p.  883. 

X  Bull.  Acad.  R.  Belg.,  liii.  (1884)  pp.  377-91  (15  figti.). 
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In  a  Boorpion — Buthu$  europcBus  (?) — ^the  strnctore  of  which  has 
already  been  inyeatigated  by  Hozley,  the  author  finds  what  Prof. 
Hozley  £uled  to  flee,  the  constrictor  muscles  by  which  the  pharyngeal 
sac  is  closed ;  it  will  be  remembered  that  Hozley  ascribed  the  closure 
of  the  sac  to  the  elasticity  of  its  walls.  Vertical  or  oblique  muscles 
surround  the  organ  and  are  inserted  into  its  inferior  border.  At  the 
upper  border  they  are  inserted  into  the  two  lips  of  a  grooTe,  which 
they  cover  like  a  bridge,  and  oyer  which  they  are  united.  A  section 
of  the  pharynx  taken  perpendicularly  to  its  long  axis  shows  that  the 
organ  has  the  form  of  a  three-rayed  star ;  the  dilatator  muscles  are 
inserted  between  the  ends  of  these  rays,  and  the  constrictors  to  their 
ends.  The  cosophagus  has  a  mnscuhur  investment  formed  by  several 
transverse  bundles,  but  beyond  it  the  heart  is  without  any  suctorial 
apparatus.  '  Numerous  acinous  glands,  which  open  separately  on  the 
surface,  are  to  be  found  in  the  maxillary  portions  of  tiie  ambulatory 
legs ;  tiiey  may  be  compared  to  the  maxillary  glands  of  spiders. 

The  author  confirms  the  accuracy  of  the  account  given  by  Plateau 
of  the  digestive  tube  of  the  Phalangida ;  the  point  of  exit  of  the  ducts 
of  their  acinous  gland  has  not  been  exactly  determined,  but  they 
probably  open  into  the  mouth.  As  it  occupies  the  same  position  as 
the  maxillary  gland  of  spiders,  as  discovered  by  Campbell,  and  the 
poison- gland  found  by  Cronenberg  in  the  Solpugidie,  the  three  sets 
of  organs  may  be  regarded  as  homologous. 

The  descriptions  given  by  Plateau  and  Schimkewitsch  of  the 
digestive  tube  of  spiders  are  very  exact,  but  MacLeod  differs  from  the 
latter  who  thinks  that  all  the  muscles  of  the  pharynx  have  a  dilating 
action;  he  would  rather  ascribe  a  constricting  function  to  those 
lateral  muscles  which  are  inserted  into  the  anterior  angles  of  the 
pharynx. 

The  stomodsBum  of  the  pseudoscorpions  has  considerable  re- 
semblance to  that  of  scorpions  and  spiders;  the  section  of  the 
pharynx  is  four-rayed ;  there  is  only  a  rudimentary  sucking  stomach. 

The  various  genera  of  the  Acatina  differ  from  those  of  the  groups 
already  considerod  by  presenting  very  various  arrangements  among 
themselves ;  several  forms  are  separately  described. 

The  author  concludes  that  the  suctorial  apparatus  in  aU  the 
Arachnida  which  were  examined  is  localized  in  the  part  of  the 
digestive  tube  which  is  in  front  of  the  CBSophageal  ring,  with  the 
exception  of  the  spiders  in  which  there  is  a  sucking  stomach  behind 
the  oesophageal  ring,  and  in  which  the  pharyngeal  sac  appears  to  be 
undergoing  degeneration;  and  in  the  pseudoscorpions,  where  there 
is  a  very  rudimentary  sucking  stomach.  In  scorpions,  spiders,  and 
pseudoscorpions  the  sucking  apparatus  is  best  developed  at  a  definite 
point  in  the  stomodteum;  but  in  the  Acarina  and  Phalangida  the 
whole  or  nearly  the  whole  of  that  portion  of  the  digestive  tube 
which  is  placed  between  the  mouth  and  the  nerve-ring  plays  the 
part  of  a  sucker,  and  is  provided  with  a  system  of  dilatator  and 
constrictor  muscles  which  commences  at  a  short  distance  from  the 
mouth.  Organs  analogous  to  the  pseado-trachoie  are  found  in 
scorpions  and  Phalangida. 
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Organi  of  Seme  in  Spiders.* — ^F.  Dahl  giyee  a  brief  acooont  of 
the  xoologioal  points  of  some  recent  observations  on  the  psychological 
processes  in  spiders.  Sight  is  imperfect,  there  being  no  power  of 
accommodation.  A  very  short  distance  suffices  to  make  a  spider 
mistake  for  a  fly  any  small  moving  object,  e.  g.  a  pellet  of  paper. 
The  sense  of  touch  is,  by  way  of  compensation,  highly  developed. 
The  spider,  taking  its  stand  in  the  centre,  can  by  tonch  tell  in  what 
precise  radios  a  foreign  body  strikes  against  its  web.  Smell  and 
hearing  are  well  dev^oped.  .^petra  patoffiata  can  distingniRh  be- 
tween diffiorent  smells. 

In  web-bnilding  several  types  regularly  occur  in  the  architectural 
life  of  an  individual  spider.  The  first  web  is  of  a  regular  circular 
shape  with  radiate  strands,  the  animal  taking  up  its  dwelling  in  the 
centre.  The  next  web  is  composite,  showing  several  simple  webs  of 
the  first  type  combined,  and  the  abode  or  den  of  the  spider  is  not  in, 
but  near,  the  web  proper — a  signal-line  connecting  its  place  of  con- 
cealment with  the  centoe  of  the  web. 

Spiders  avoid  bees,  wasps,  and  other  dangerous  insects,  and  Dahl 
found  that  by  dipping  a  given  species  of  insect  in  turpentine  ^whioh 
spiders  dislike),  a  spider  learnt  to  shun  the  species,  as  such,  wnether 
anointed  or  not  with  the  oil. 

Coxal  Oland  in  the  Phalangida.t — J*  MacLeod  describes  cozal 
glands  in  tiie  Phalangida,  which  are  comparable  to  those  lately  seen 
by  Lankester  in  Limulus,  scorpions,  and  tetrapneumonous  spiders. 
They  are  there  made  up  of  a  number  of  glandular  tubes  which  form 
a  closed  system ;  the  cells  that  line  the  tubes  are  distinguished  by 
the  fact  that  their  external  zone  is  strongly  striated  and  well  dif- 
ferentiated, while  their  internal  portion  appears  to  be  formed  of 
granular  protoplasm,  and  to  contain  a  nucleus ;  and  the  organs  of  the 
Fhalangida  have  a  similar  structura  The  presence  of  these  glands 
seems  to  the  author  to  be  an  important  aid  in  settling  the  vexed 
question  of  the  systematic  position  of  these  animals,  and  to  favour 
tiie  view,  now  generally  adopted,  that  they  belong  to  the  group  of  the 
Arachnida;  the  &cts  noted  in  his  preceding  paper  point  in  the  same 
direction. 

Hermaphroditism  of  the  Hale  of  Trombidium.! — J.  MacLeod 
finds  that  the  ciecal  sacs  of  the  nude  gland  of  Trombiaium  holo»encum 
contain  ovules,  situated  among  the  mother-cells  of  the  spermatozoa ; 
they  do  not,  however,  complete  their  development  or  acquire  the  size 
of  the  ripe  ovules  in  the  female,  which  were  examined  at  the  same 
period  of  the  year. 

ff.  Omstaoea. 

Absolute  Force  of  the  Muscles  of  Invertebrates.  § —  In  his 
second  ||  essay  on  this  subject  F.  Plateau  deals  with  the  flexor  muscles 

•  Zool.  Anzeig.,  vii.  (1884)  pp.  591-5. 
t  BaU.  Acad.  B.  Belg.,  liii.  (1884)  pp.  892-3  (1  fig.). 
t  Ibid.,  p.  398  (1  fig.). 
§  Ibid.,  pp.  450-74  (1  pi.). 

II  For  the  first  part  (on  Lamellibranob  MoIIosob)  see  this  Journal,  iy.  (1884) 
p.  212. 
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of  the  foieepB  of  the  decapodous  Crastaoea ;  Cbreimw  vumaa  was 
found  to  adapt  itself  well  to  experiments  of  this  nature ;  Ptatycarcinus 
pagwuB  and  others  were  also  lued. 

The  experiments  were  thns  performed:  a  reotangolar  pieoe  of 
wood,  pierced  by  seyeral  rows  of  holes,  is  suspended  yerticiJly  by  a 
fixed  snpporti  and  several  holes  are  made  near  its  superior  edge ;  the 
crab  is  fiixed  on  the  board  with  its  month  downwards,  in  snoh  a  way 
that  the  lateral  regions  of  the  sternal  face  of  the  carapace  can  he 
oonyeniently  got  at ;  the  process  of  the  propodite  is  superior  and  the 
movable  dactylopodite  inferior.  The  crab  generally  keeps  its  forceps 
dosed;  weights  are  then  added  till  the  forceps  begin  to  open.  To 
greatly  stimulate  the  animal  and  cause  it  to  put  into  play  its 
maTimum  of  muscular  energy,  a  small  stylet  may  be  introduced 
between  the  thorax  and  the  abdomen ;  the  crab  then  closes  its  forceps 
with  great  force,  raises,  and  often  holds  up,  the  weight.  The  weights 
are  increased  till  the  animal  is  only  just  able  to  raise  the  weight. 
Suitable  weighings  are  made,  and  the  second  forceps,  if  present,  is, 
after  a  short  period  of  repose,  experimented  on  in  a  similar  fiwhion. 
The  crab  is  then  weighed,  chloroformed,  and  its  forceps  put  for  some 
days  in  alcohol  of  60  per  cent.  Though  the  action  of  the  alcohol  is 
to  somewhat  reduce  the  volume  of  the  muscular  masses,  the  incon- 
venience is  atoned  for  by  the  facility  with  which  one  can  make 
transverse  sections  so  as  to  measure  the  surfaces.  Suitable  measure- 
ments having  been  obtained,  the  results  are  worked  out ;  and  it  is 
found  that,  for  the  common  crab,  851  gr.  (when  large),  or  961  *  6  gr. 
(when  smaller),  are  the  mean  weights,  supported  by  a  square  cen- 
timetre of  the  flexor  muscle  of  the  right  forceps ;  that  of  the  left 
gives,  respectively,  1336*7  gr.  and  1181*2  gr. 

When  we  compare  the  mean  weight  with  that  supported  by  other 
animals,  we  find  tiiat  crabs  give  us  1008 '  75,  as  against  2000  for  the 
frog,  4545  *  79  for  the  hunellibranchiate,  and  7902  -  33  for  man.  It 
follows  then  that  the  absolute  or  static  force  of  the  muscles  of  the 
Orustacea  is  comparatively  feeble. 

K  we  look  at  the  matter  in  another  way,  and  consider  the  question 
of  the  muscular  force  of  an  animal  witiiout  regarding  either  the 
dimensions  of  these  muscles,  or  the  number  of  contractile  elements 
which  enter  into  their  composition,  we  get  very  different  results. 
Proportionately  to  their  weight  molluscs,  insects,  and  Crustacea 
have  an  enormous  force,  some  much  greater  than  that  of  manmials. 
Thus  the  proportion  of  the  weight  carried  to  that  of  the  body  is,  for 
the  horse  0*50  to  0*83 ;  for  man  0*  86,  for  Carcinus  5*57,  for  insects 
from  14*3  to  28*5.  A  small  number  of  special  muscles  give  results 
of  the  same  kind — the  force  of  the  muscles  of  the  forceps  of  the 
common  crab  is  forty  times  as  great  as  that  of  the  human  hand. 

It  is  clear  that  we  cannot  allow  that  the  force  of  contraction  of 
muscular  fibre  is  the  same  throughout  the  animal  kingdom. 

The  author  has  made  some  experiments  with  reference  to  the 
injuries  which  crabs  can  undoubtedly  inflict  on  other  animals,  and  he 
comes  to  the  conclusion  that  it  is  not  necessary  to  suppose  that  the 
Decapoda  have  any  extraordinary  force. 
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The  lateral  mode  of  locomotion  of  the  Brachynra  affords 
apparently  an  excellent  opportimity  for  making  ezperimentB  on 
traction,  bnt  in  practice  it  is  not  fonnd  to  be  so ;  crabs  appear  to 
draw  very  badly,  but  it  is  possible  that,  on  account  of  their  fear, 
they  do  not  exert  themselyes  to  the  utmost;  sometimes  the  animal 
does  not  use  all  its  1^,  or  the  different  joints  of  one  and  the  same 
leg  do  not  move  in  the  same  plane,  and  the  surfieuse  of  the  section  of  a 
muscle  is  so  small  that  gross  errors  may  easily  interrene.  The 
absolute  force  of  the  motor  muscles  of  the  joints  of  the  legs  may,  how- 
ever, be  regarded  as  analogous  to  those  of  the  mobile  joints  of  the 
forceps. 

Anatomy  of  the  Spider  Crab.* — E.  A.  Andrews  describes  in 
great  detail  the  anatomy  of  the  spider  crab  (Lt&tnta  emarginala 
Leach),  illustrating  the  paper  with  20  figures. 

Circulation  of  Schizopoda  and  Becapoda.t— The  disposition  of 
the  heart  and  the  vascultf  system  in  general  of  the  Schizopoda  has 
been  studied  by  C.  Olaus  in  seyeral  species  of  Mysis  and  in  the 
genera  Siriellay  MysidopnSy  LepUmym  and  Pseiidcmine&a ;  in  SirieUa 
&e  heart  extends  through  the  whole  thorax,  and  may  be  recognized 
therefore  as  a  more  archaic  type,  similar  to  the  PhyUopod  heart ;  in 
Mysia  the  heart  is  considerably  diorter,  but  the  absence  of  an  internal 
muscular  network  is  a  primitiye  character.  In  MysidopaU  the  heart 
is  still  more  curtailed  and  possesses  only  two  pairs  of  ostia,  which  are 
so  close  together  that  they  have  been  regarded  by  previous 
investigators  as  forming  but  a  single  pair.  From  the  anterior  end  of 
the  heart  arise  two  lateral  and  a  median  aorta;  from  the  lower  surfiftoe 
of  the  heart  arise  two  vessels,  which  supply  the  alimentary  canal  and 
its  dependent  glands,  and  the  sexual  glands ;  in  the  hinder  region  of  the 
heart  arises  tiie  *'  descending  aorta,''  which  communicates  with  the 
sternal  artery ;  finally  from  the  hinder  extremity  of  the  heart  arise 
two  rudimentary  lateral  trunks  and  the  abdominal  aorta. 

The  anterior  median  vessel,  guarded  at  its  exit  from  the  heart  by 
two  valves,  supplies  the  anterior  region  of  the  head,  including  the 
brain,  eyes,  and  anterior  antennte ;  Uie  vessels  supplying  the  eyes 
divide  up  into  an  extraordinarily  developod  capillary  plexus  in  the 
eye  stalk. 

The  vessels  which  spring  from  the  lower  surface  of  the  heart  corre- 
spond to  the  single  hepatic  artery  of  the  higher  Decapoda,  and  in  being 
three  in  number  resemble  the  conditions  observable  in  the  Hyperidss. 
In  the  EuphausidflB,  on  the  other  hand,  there  is  only  a  single  hepatic 
artery  as  in  the  higher  Decapoda.  The  abdominal  aorta,  as  in  the 
Decapoda,  runs  along  the  upper  side  of  the  gut  as  far  as  the  telson. 

The  fine  capillary  branches  of  the  arterial  trunk  open  freely  into 
the  body-cavity,  and  only  form  plexuses  in  the  nerve-centres ;  the  blood 
from  these  plexuses  is  returned  into  arterial  vessels  which  themselves 
open  into  the  body-cavity.  There  are  no  venous  trunks,  only  in- 
completely defined  spaces  in  the  body-cavity,  which  occasionally  (in 

*  Trans.  Connecticut  Acad.  Arts  and  Sci^  vi.  (1884)  pp.  99-121  (3  pU.). 
t  Arbeit.  Zool.  Inst  Univ.  Wien,  t.  (1884)  pp.  271-319  (9  pis.). 
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the  limbs)  have  the  form  of  canals.  The  blood  returned  from  the  eyes 
and  antennsB  flows  over  the  mastioatory  stomach  and  the  hepatic  sacs, 
and  is  conveyed  into  the  lateral  portions  of  the  carapace,  whence 
it  is  returned  to  the  pericardial  cayity.  The  blood  from  the  thoracic 
limbs  traverses  canal-like  lacnns,  which  project  into  the  respiratory 
cayity,  and  finally  reach  the  pericardium. 

The  circulatory  system  of  the  Decapoda  was  chiefly  studied  in 
living  examples  of  Phylloeomay  Alima^  &c.,  and  other  decapod  larvie, 
and  detailed  descriptions,  copiously  illustrated,  of  the  disposition  of 
the  blood-vessels  in  various  species  are  given.  In  the  young  zogbsb  of 
the  Macmra,  and  in  the  corresponding  Megalopa  stage  of  crabs,  all  the 
chief  arterial  trunks  of  the  adult  were  plainly  distinguishable,  and  the 
&ct  that  the  young  larvae  have  not  merely  the  characters  of  the 
Mysidfle  only,  but  iJso  (in  so  far  as  regards  the  circulatory  system) 
the  characters  of  the  higher  Decapoda,  appears  to  be  an  important  piece 
of  evidence  agldnst  regarding  them  as  representing  a  primitive  form 
whence  both  haye  taken  their  origin. 

Enteric  Olands  in  the  Cnuitaoea.t — J.  Frenzel  describes  the 

histological  characters  of  the  "liver"  ^n  Decapoda,!  Isopoda,  and 

Amphipoda,  and  the  nature  of  its  secretion ;  in  all  these  Omstacea 

the  liver  contains  an  abundance  of  fat  in  uncoloured  or  coloured 

drops^  which  are  either  developed  in  special  cells  (Decapoda,  Gkun- 

maridse,  Gaprellidie)  or  in  the  ordinary  secretory  cells  (Isopoda 

Phroninudee).    With  the  sole  exception  of  the  Isopoda,  these  cells 

oontain  in  addition  small  spherical  bodies  generally  aggregated  in 

znaases.     The  most  important  element  in  the  secretion,  however,  con- 

sistB  of  a  fine-coloured  granular  matter  which  is  produced  in  special 

celLs  (Decapoda,  GammaridsB,  CaprellidsB),  or  in  tiie  same  cell  as  the 

£at-globnle8  (Isopoda  Phronimidce).    The  structure  of  these  cells  is 

much  the  same  in  all  Crustacea ;  the  secretion  is  apparently  more 

like  that  of  the  pancreas  of  Yertebrata. 

'  Challenger  *  Cirripedia.:t — Dr.  P.  P.  G.  Hoek  concludes  his  report 
on  the  Oirripedia,§  by  the  present  series  of  chapters  on  the  anatomy 
of  the  group. 

Unfortunately,  the  new  forms  of  the  deep-sea  material  being  often 

represented  by  single  specimens,  it  was  impossible  to  work  out  their 

anatomy  in  any  detail ;  but  some  excellent  work  has  been  done  on 

forma  formerly  known.    Thus  the  subject  of  the ''complemental" 

male  of  ScalpeUum  is  treated  of,  and  every  justice  is  done  to  the 

investigations  of  Darwin,  who  in  1851  first  called  attention  to  the 

straDge  phenomenon.    <<  When  we  consider  how  much  the  methods  of 

microflcopical  research  have  been  improved  in  the  thirty  years  which 

have  elapsed,  and  that  the  male  of  ScalpeUum  wdgare  which  Darwin 

investigated  is  only  0*7  mm.  in  size,  we  can  only  wonder  at  the 

*  MT.  Zool.  8tat.  Keapel,  v.  (1884)  pp.  50-101  (1  pi.), 
t  See  this  Jonnisl,  W.  (1884)  p.  375. 

I  K^ori  of  the  Voyage  of  H.M.8.  *  Challenger  *— Zoology,  x.  (1884)  47  pp. 
((rpla).    See  Nature,  xxxi  (1884)  p.  165. 
{  See  this  Jounial,  iy.  (1884)  p.  890. 
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thoronghneBS  of  the  infonnation  which  he  htm  gLven,  and  at  the 
sonndneBS  of  the  conoliuionB  at  which  he  arriyed*" 

Dr.  Hoek  oheerred  the  complemental  male  in  19  out  of  the  41 
new  specieB  deflcribed  in  the  first  part  of  the  report,  but  the  miiqne 

rimena  were  not,  and  conld  not  without  spoiling  them,  be 
onghly  examined.  The  structure  of  these  males  varies ;  some 
do  not  show  a  division  of  the  body  into  a  capitnlnm  and  a  peduncle ; 
a  second  group,  while  not  showing  either,  are  furnished  with 
rudimentary  valves ;  and  a  third  not  only  have  these  latter  but  also 
show  a  distinct  capitulum  and  peduncle.  Another  chapter  treats  of 
the  anatomy  of  the  complemental  male  in  ScalpeUum  or/uitem,  one  of 
the  largest  known. 

The  subjects  of  the  C^prw-larvao,  of  the  segmental  organs  in  the 
Oirripedia,  of  the  cement  apparatus,  of  Darwin's  ^'true  ovaria" 
(believed  to  be  a  pancreatic  gland),  the  eye  in  Xepof,  and  the 
gynoBcial  organs,  are  also  treated  of. 

Vermes. 

Herrous  System  of  Archiannelides.* — J.  Fndpont  has  inyee- 
tigated  the  central  and  peripheral  nervous  system  of  ProtodriluSj 
PolygordiuB,  and  Scuxocimu  papiUoeercus.  After  an  historical  review 
of  what  has  been  already  done,  he  gives  an  account  of  the  methods 
employed  by  him,  the  first  of  which  was  the  study  of  living  spe- 
cimens; for  microscopic  examination  specimens  are  best  killed  by 
the  gradual  addition  of  alcohol  to  the  sea  water  in  which  they  are 
living ;  the  worms  were  then  hardened  by  strong  alcohol,  osmic  or 
picric  acids,  or  hot  or  cold  corrosive  sublimate.  The  great  point  to  be 
aimed  at  is  getting  the  animals  as  extended  as  possible.  Borax- 
carmine,  picrocarminate  of  ammonia  in  99  parts  of  alcohol,  hsama- 
toxylin,  and  anilin  dyes  were  the  favourite  staining  reagents. 
Sections  were  made  by  Jung's  microtome,  and  the  fixing  method  of 
Qiesbrecht  was  adopted. 

The  relations  of  the  nervous  system  of  ProiadrUus  to  the 
ectoderm  are  very  characteristic,  and  present  as  a  permanent 
arrangement  that  which  is  seen  only  in  the  larval  stages  of  higher 
annelids ;  it  remains  intimately  connected  with  the  epidermis ;  tibere 
is  no  differentiated  wall  by  which  the  nervous  cells  are  separated  from 
the  rest.  But,  farther,  its  structure  as  well  as  its  position  is 
remarkable  for  its  primitive  character ;  in  a  single  section  one  may 
see  transitional  stages  between  the  ganglionic  and  the  ordinary 
epidermic  cells.  We  may  say  that  the  whole  frontal  lobe  is  cerebral ; 
it  is  a  thickening  of  the  ectoderm  which  only  contains  ectodermal 
cells ;  such  as  are  superficial  in  position  retain  the  characters  of 
investing  cells ;  those  that  are  deeper  are  nervous  in  nature.  It  is 
scarcely  possible  to  distingmsh  a  grouping  of  ganglionic  cells,  but 
two  posterior  masses  must  be  regarded  as  representing  two  ganglia 
with  the  special  function  of  innervating  the  ciliated  pits.  In  the 
ventral  cord  the  ganglionic  cells  are  distributed  uniformly  over  the 

*  Aroh.  de  Biol.,  v.  (1884)  pp.  243-S04  (5  pis.). 
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lower  fiu»of  thecordsfor  their  whole  eztenl;  there  are  no  gBnglionio 
iPMPoo,  and  no  transverae  oommisaiireB. 

The  brain  of  PolygcrdiuB  presents  ns  with  a  higher  stage,  inaa- 
nrnohas,  though  still  in  contact  with  the  ectoderm,  it  is  more  distinctly 
indiTidoalixed  owing  to  the  possession  of  a  proper  sheath ;  it  is  more 
strongly  marked  ojff  into  seyeral  ganglionic  masses,  each  with  special 
fdnctioQs ;  the  anterior  ganglia  innervate  the  tentacles ;  the  median 
one,  whic^  is  the  most  important  portion  of  the  brain,  is  in  special 
relatioii  to  the  epidermis  of  the  cephalic  segment,  and  is  connected 
with  the  rest  of  the  body  by  the  yentral  medulla;  the  posterior 
ganglia  snpply  the  ciliated  pits. 

Tlie  brain  of  SaeeoeirruB  is  in  yery  intimate  relation  to  the 
epidermis ;  there  is  no  proper  sheath,  and  the  distinctness  of  the 
ganglia  is  less  complete  than  in  PclygcrdiuB ;  on  the  other  hand  the 
nerrons  cells  are  yery  distinct  in  character  from  those  of  the  epi* 
denoiB,  which  is  not  the  case  in  Pciygordius, 

Fraipont  thinks  that  E.  Yan  Beneden  has  demonstrated  that 
Miriariobddla  is  one  of  the  Archiannelides,  and  a  paper  in  exemplifica- 
tion of  this  is  to  be  published  by  Fottinger.*  Polj^ opAiftolmtw  presents 
OS  with  an  advance  in  the  morphological  evolntion  of  the  nervous 
aystem,  for  this  is  separated  by  mnscles  from  the  epidermis,  thongh 
it  is  connected  with  it  hy  nervons  branches ;  the  special  ganglia  are 
differentiated,  and  we  have  here  a  tme  chtetopod  brain. 

In  addressing  himself  to  the  difficult  question  of  the  origin  of  the 
nervous  system  of  Annelids,  the  author  repeats  the  doctrine  of 
Kleinenherg  that  Hydra  is  provided  with  neuro-muscular  elements, 
and  says  that  these  cells  fimction  as  sensitive  peripheral  organs,  as 
ganglionic  cells,  as  sensory  and  motor  nerves,  and  their  internal 
prolongation  as  muscles.  He  then  refers  to  the  lately  expressed 
opinion  of  Sedgwick  that  the  whole  of  the  central  nervous  system  of 
Triploblastica  is  the  homologne  of  the  buccal  nerve-ring  of  Actinisd, 
and  says  that,  if  that  view  be  correct,  the  polar  plate  of  the  young 
larv»  of  Pciygardius  represents  the  anterior  part  of  the  buccal  ring ; 
a^^unst  this  it  may  be  objected  that  the  independent  development  of 
the  dorsal  and  ventral  portions  of  the  central  nervons  system  of  Poly- 
gordiuB  hardly  favours  the  view  that  the  two  are  the  homologues  of  a 
single  ring.  An  explanation  is  given  in  the  suggestion  that  the  tardy 
appearance  of  the  ventral  cord  of  Polygordius  is  due  to  the  late 
development  of  the  trunk.  Fraipont  tlunks  that  we  must  consider  the 
enormous  development  of  the  peripheral  nervous  system  of  the 
pneond  lobe  not  as  characteristic  of  the  primitive  forms  of  annelids, 
but  as  a  secondary  arrangement  due  to  the  great  relative  size  of  the 
pneoral  lobe  as  compared  with  the  rest  of  the  body.  He  thinks  it 
probable  that  PrtdodrUm^  which  has  a  direct  development,  will  be 
found  to  have  the  brain  and  ventral  cord  developed  contemporaneously. 
If  we  limit  ourselves  to  forms  in  which  the  two  parts  of  the  nervous 
system  appear  separately,  we  may  ally  it  to  that  of  other  known 
forms.  In  the  Actini®  there  is  an  ectodermic  nervous  plexus,  and 
another,  which  is  independent  of  it,  and  which  is  exclusively  related 

*  Since  pobliahed.    Aroh.  de  Biol.,  y.  (1884)  pp.  435-516  (5  pis.). 


64  SUMHABY  OF  OUBBSNT  RESBABOHBS  BELATIHa  TO 

to  the  elements  of  endodennal  origin  (masdefl,  &q.).  The  Chietognatha 
present  ns  with  one  iotermediAte  condition  which  is  very  instructive  ; 
in  them  the  nerrons  system,  as  has  heen  shown  by  0.  Hertwig,  con- 
sists of  an  epidermic  portion  connected  with  the  sensory  fibres,  and  an 
intermnscnlar  portion  formed  by  central  organs  and  peripheral  motor 
elements.  The  epidermic  portion  is  altogether  comparable  to  that  of 
Actinia,  Hertwiff  thinks  that  we  may  regard  the  intermnscnlar 
nervons  system  oi  Sagiiia  as  comparable  to  that  which  is  fonnd  nnder 
the  intermediate  membrane  in  the  sespanemone ;  and  Fraipont  thinks 
that  this  homologisation  is  justifiable. 

If  we  go  a  step  farther,  we  may  regard  the  brain  and  ventral  cord 
of  ProtodriluM  as  answering  to  the  snpra-CBSophageal  connected  with 
the  ventral  ganglion  in  SagiUa ;  but  what,  then,  has  become  of  the 
ectodermal  plexus  of  SagiUa  in  the  Annelids  ?  It  has  disappeared 
as  such  in  iLe  Archiannelides,  but  its  constituent  elements  are  pro- 
bably to  be  found  on  the  ventral  surface  of  the  medulla.  It  has  no 
raison  desire  the  moment  there  are  no  ectodermic  musdes.  The 
author  thinks  that  we  must  consider  the  membrane  which,  in  PoZy- 
gordiuBf  separates  the  epidermis  from  the  longitudinal  mnscolar  areas, 
as  representing  the  ectodermic  muscular  layer  of  the  AdinicB ;  and 
this  view  is  confirmed  by  the  developmental  history  of  Saecodrrus, 

The  question  now  arises,  how  did  the  very  intimate  relations  which 
exist  between  the  elements  of  the  epidermis  and  the  intermuscular 
plexus  arise  in  the  Archiannelids,  seeing  they  were  not  formed 
primitively  in  the  Ocelenterata.  If  the  plexus  and  the  intormuscnlar 
nervous  centres  of  the  CheBtognaths  and  Annelids  have  the  same 
origin  as  the  muscles,  the  relations  between  them  and  the  ectodermal 
elements  must  be  secondary ;  they  may  have  appeared  in  consequence 
of  the  atrophy  of  the  ectodermal  muscles.  Later  on  there  would  be  a 
condensation  of  the  ectodermal  plexus  on  the  ventral  surfeuse,  but  this 
localization  would  not  necessarilv  result  in  the  complete  interruption 
between  the  cells  of  the  surface  of  the  epidermis  and  the  intermuscular 
plexus.  A  certain  number  of  ectodermal  cells  would  remain  in 
relation  with  the  plexus  without  there  being  any  change  in  the  func- 
tion of  the  diffarent  elements.  We  should  thus  find  in  the  lower 
Annelids  a  permanent  arrangement,  which  would  be  transitional 
between  what  obtains  in  the  OheBtognatha  on  the  one  hand,  and  the 
Ohstopoda  on  the  other. 

In  presenting  this  hypothesis  the  author  does  not  wish  to  be 
supposed  to  think  the  Annelids  are  derived  from  the  Ohntognatha, 
but  he  thinks  that  he  has  shown  that  it  is  possible  to  coxmect  phylo- 
genetically  the  nervons  system  of  the  lower  Annelids  with  that  of  the 
Adiniaria  by  means  of  the  Chietognatha,  and  so  to  associate  the 
&ots  given  by  Hertwig  with  the  hypothesis  propounded  by  Sedgwick. 

Respiration  of  the  Serpulaceed  in  Relation  to  their  Tegnmentary 
Pigments.* — ^L.  Orley  is  not  satisfied  with  a  knowledge  of  the  nature 
of  colouring  matters,  but  thinks  that  positive  conclusions  as  to  their 
functions  can  only  be  obtained  when  the  vital  processes  of  their 

•  Termeraet.  Fuzetek.,  viii.  (1884)  pp.  19d-207. 
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poBseasora  are  aLso  studied.   The  essay  now  before  as  may  be  taken  as 
a  biological  supplement  to  the  author's  essay  on  the  gills  of  the 

The  simpleet  coloration  among  the  Sabellidie  obtains  in  Myxkla ; 
it  is  more  yaried  in  Branchiommay  and  still  more  so  in  Spirogra'ph\9, 
In  all  these,  however,  the  colours  are  sober.  In  Serptda  they  are 
brighter.  As  it  is  almost  certain  that  these  colours  have  no  sexual 
rignificanoe,  and  hardly  appear  to  serye  as  a  means  of  defence,  and  as 
different  shades  of  light  or  darkness  seem  to  have  no  influence  on  the 
worms,  we  are  led  to  inquire  if  they  have  no  relation  to  respiratory 
phenomena.  The  Serpulaceaa  are  often  found  living  in  places  poor 
in  oxygen,  and  the  pigments  are  only  developed  in  such  parts  of 
their  bodies  as  are  exposed  to  a  rich  supply  of  water ;  for  example, 
the  tubicolons  PraxiUa  has  the  fore-end  of  the  body  of  a  bright  red 
colour,  but  the  hinder  part  is  colourless.  The  author  recognizes  the 
necessity  of  chemical  investigations  and  of  studies  which  shall  be 
more  complete  from  a  physiological  point  of  view. 

Lower  Animals  of  the  Bay  of  Algiers-f — The  first  annelid  dis- 
cnsaed  by  0.  Yiguier  is  Exogone  gemmifera^  on  which  he  published  a 
short  note  in  1888 ;  %  >^  ^'^  this,  so  with  the  others,  SphoBTOiyUU 
piriferctj  SyUides  pulliger^  and  Chruhea  limhcUOy  especial  attention  was 
directed  to  the  process  of  gestation.  The  chief  results  arrived  at  are 
(I)  that  we  cannot  draw  useful  arguments  from  the  presence  or  absence 
of  capillary  seteo  in  determining  the  sexual  or  asexual  condition  of 
the  worms ;  (2)  that  the  position  of  the  ova  or  the  larvsa  is  not  constant  in 
the  procreating  females  of  the  Syllids ;  for  while  they  are  ventral  in 
Exogone  and  Sphjorogyllis,  they  are  dorsal  in  SyUides  and  Orvhea ;  and 
(3)  the  history  of  development  may  differ  remarkably  in  species  which 
are  very  closely  allied  to  one  another ;  for  example,  the  envelope  of 
the  ovum  becomes  the  cuticle  of  the  larva  in  Exogons  and  SyUides, 
while  it  is  cast  off  in  Chvbea,  The  author  particularly  combats  the 
views  of  Pagenstecher,  and  believes  that  his  observations  are  far  from 
confirming  tiie  results  of  that  naturalist. 

Hetamorphosis  of  Filaiia  sanguinis  hominis  in  the  Ho8quito.§ 
— ^Dr.  P.  Muoson  gives  a  full  account  of  the  metamorphosis  under- 
gone by  the  embryo  of  FUaria  sanguinis  hominis  in  the  body  of  the 
mosquito,  and  finds  the  results  of  his  previous  researches  ||  fully 
confirmed. 

Structure  of  Rotatoria.^ — ^L.  Plate  finds  that  in  the  genital 
orgvkus  of  the  female,  the  so-called  ovarian  nuclei  in  the  ventral  sac 
of  the  cloaca  are  more  properly  to  be  considered  as  forming  the 
yolk,  the  true  ovary  being  discovered  in  a  smaU  mass  of  multinucleate 
protoplasm  lying  close  to  the  yolk-mass  (Dotterstock),    The  develop- 

*  See  thii  Journal,  iv.  (1884)  p.  745. 

t  Arob.  Zool.  Exp^.  et  G^n.,  li.  (1884)  pp.  69-110  (3  ph.). 

t  See  thid  Joumal,  iii.  (1883)  p.  371. 

S  Trans.  Linn.  Soo.  Lond.  (Zool.),  ii.  (1884)  pp.  367-88  (1  pi.). 
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ment  of  the  oya  takes  place  at  one  end  only  of  the  ovary,  and  the 
deutoplasm  is  formed  by  diffosion  from  the  yolk-forming  mass  to  the 
developing  ovum. 

The  characteriBtic  sense-organ  of  Rotifers  (absent  only  in 
Fhilodinete)  is  found  in  the  lateral  sensory  bristles  at  the  beginning 
of  the  posterior  third  of  the  body,  which  are  innervated  by  nerves 
running  anteriorly  on  either  side  to  end  in  the  coiled  cephalic 
termination  of  the  water-vascular  system.  There  is  no  connection 
between  these  nerves  and  the  ^'  brain." 

The  uniformity  of  shape  in  the  male  Rotifers  is  important  phylo- 
genetically,  as  pointing  to  the  primitive  type  of  the  class.  The 
nervous,  excretory,  and  rotatory  systems  are  simpler,  and  the  rudimen- 
tary intestine  is  not  always  furnished  with  calcareous  concretions. 
Copulation  does  not  take  place  by  the  vagina ;  the  penis  of  the  male 
perforates  the  cuticle  of  the  female  at  any  point,  and  this  holds  good  in 
cases  where  six  to  eight  males  impregnate  the  same  female  at  one  and 
the  same  time.  The  semen  is  thus  introduced  into  the  body-cavity 
in  which  it  swims  about  freely. 

Parthenogenesis  occurs,  but  previous  observers  were  wrong  in 
stating  that  copulation  had  any  effect  in  determining  the  character  of 
eggs  laid.  Cohn  was  mistaken  in  his  view  that  **  winter-eggs  "  were 
only  laid  after  copulation. 

**  It  is  also  an  error  to  imagine  that  the  Rotatoria  can  be  desiccated 
by  absence  of  water  and  recover  later  in  the  presence  of  water.  Very 
many  perish  in  a  short  time  if  they  come  into  contact  with  the  air  at 
the  surface  of  the  water  in  which  diey  live."  * 

Structure  and  Development  of  Hyzostoma.! — J.  Beard  adds 
considerably  to  our  knowledge  of  the  development  of  MyzostamOj  and 
throws  some  light  upon  the  affinities  of  the  group,  concerning  which 
there  are  very  different  opinions  among  natundists. 

The  ovary  is  not  a  well-defined  organ,  but  more  or  less  fills  up  all  the 
space  left  between  the  skin  and  the  other  organs  of  the  body ;  the  ova 
when  fully  mature  possess  the  so-called  yolk-nucleus ;  before  fertiliza- 
tion two  polar  bodies  are  extruded,  but  in  some  cases  it  was  observed 
that  the  extrusion  of  these  took  place  after  segmentation  had  actually 
commenced ;  segmentation,  as  in  the  Chastopoda,  is  complete  but 
unequal,  and  a  gastrula  is  formed  by  epibole,  six  small  epiblastic  cells 
surrounding  a  single  large  hyx>oblaBt  cell  which  subsequently  divides. 
The  blastopore  closes,  and  at  that  spot  is  formed  the  mouth  of  the 
embryo.  The  larval  stage  may  conveniently  be  divided  into  three 
periods,  each  of  which  is  considered  separately. 

First  period. — The  newly  hatched  larva  consists  of  a  single  layer 
of  epiblast  cells  surrounding  a  smaller  number  of  larger  cells ;  the 
ciliation  is  not  uniform,  but  the  cilia  are  arranged  in  tufts,  and  are 
not  found  in  the  region  of  the  future  anus.  The  mouth  is  formed  on 
the  second  day. 

Second  period, — The  changes  undergone  during  this  period  are  the 
development  of  provisional  setiB,  and  the  restriction  of  the  cilia  to 

♦  Cf.  supra,  p.  !i9. 
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eertam  regions  of  the  body.  On  the  apex  of  the  prfldonJ  lobe  is  a  orown 
of  stiff  long  cilia  which  do  not  represent  the  prsBoral  ring  of  cilia 
characteristic  of  annelidan  larvaa ;  there  is  a  well-developed  postond 
and  a  preanal  ring  as  well  as  a  tnft  of  stiffish  dlia  on  the  postanal 
papilla.  At  the  same  time  the  provisional  setie  make  their  appear- 
ance ;  on  each  side  of  the  body  behind  the  month  is  a  single  seta  which 
grows  rapidly,  and  finally  comes  to  be  much  longer  than  the  body 
itself ;  snbseqnently  to  the  third  day  the  number  of  sets  is  increased, 
bat  they  are  never  arranged  metamorically  as  e.g.  in  NereU  dwnerilii  ; 
mnsdes  are  developed  in  connection  with  these  setie.  There  appear 
to  be  no  larval  segmental  organs,  bnt  this  fiftct  does  not  militate 
against  the  affinities  of  the  group  for  the  Chfetopoda,  inasmuch  as 
NereU  dwneriUi  is  similarly  without  a  larval  nephridium ;  an  embry- 
onic nervous  system  is  found  in  the  prsBonJ  lobe,  and  traces  of  the 
futore  ventral  cord  are  observable  in  this  stage. 

T&trd  period, — The  provisional  setie  are  cast  off  at  about  the 
seventh  day,  and  the  larva  moves  about  with  a  worm-like  motion ;  in 
no  case  were  the  parapodia  developed  in  the  free  larvao,  and  in  the 
absence  of  any  organs  of  locomotion  it  is  difficult  to  understand  how 
the  larva  finds  its  way  to  its  host  —the  Oomatula  ;  the  probability 
seems  to  be  that  the  currents  of  water  produced  by  the  waving  arms 
of  the  Comatula  bring  the  parasites.  Whatever  may  be  the  means  by 
which  the  larval  Myzottoma  comes  to  a  secure  anchorage  on  the  body 
of  a  Comatuiaj  it  undergoes  fresh  changes  as  soon  as  it  arrives  at  that 
situatioD.  The  cuticle  becomes  thicker,  the  cilia  spread  over  the 
whole  cmrface  of  the  body  arranged  in  tufts;  the  parapodia  are 
formed  from  before  backwards.  The  functional  nervous  system  of 
the  larva  contained  within  the  prssoral  lobe  entirely  vanishes  in  the 
adult,  where  there  is  no  supra-oBsophageal  ganglion ;  in  the  adult  the 
nervous  system  consists  only  of  a  ventral  mass  which  is  formed  by 
the  fusion  of  several  ganglia. 

All  the  developmenUl  facts  appear  to  be  in  favour  of  regarding 
Mjftotiama  as  a  Ohetopod  degenerate  through  parasitism;  the 
larva  with  its  ciliated  bands  and  provisional  setsa  can  be  compared 
to  nothing  else. 

The  paper  concludes  with  some  notes  on   the   biology  of  the 

genus. 

In  M,  ghbrum  during  the  winter  months  a  number  of  small 
specimens  were  observed  by  Qraff  attached  to  the  back  of  an  adult, 
but  it  appears  that  these  individuals  are  not  immature  as  Graff 
supposed,  but  folly  developed  males  with  functional  spermatozoa; 
this  species  therefore  presents  another  instance  of  the  remarkable 
phenomenon  first  described  by  Darwin  in  the  Cirripedia,  viz.  the 
occurrence  of  "  complemental  males  "  ;  these  small  males  resemble  in 
all  respects,  except  in  that  they  possess  no  trace  of  female  organs  of 
generation,  the  hermaphrodites  upon  which  they.  sit.  Among  the 
Ciiripedia  Darwin  discovered  all  stages  from  unisexual  forms  to 
complete  hermaphrodites ;  and  the  same  is  the  case  with  the 
HyzoetomidaB  as  recently  proved  by  Graff  from  an  examination  of  the 
'  Challenger '  collection.    It  is  of  great  interest  to  consider  which  is 
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the  primitive  form,  hennaphToditisin  or  uniflexiudity.  Among  the 
Annelida,  the  lowest  forms  are  mostly  nnisexnal ;  only  in  the  highly 
modified  forms,  e.g.  Oligochieta  and  Myzostomida,  is  hermaphroditiBm 
found.  Another  important  hci  is  that  ''  most  hermaphrodites  have 
very  complicated  sea:nal  ducts,  &o,"  which  are  clearly  adaptationa 
to  bring  about  cross-fertilization ;  such  ducts  could  only  arise  in  some- 
what highly  deyeloped  forms,  that  is  to  say,  could  only  be  converted 
to  secondary  sexual  uses  in  cases  in  whi(^  they  were  really  present 
beforehand,  and  hence  only  in  somewhat  highly  deyeloped  fonns. 
This  again  points  to  hermaphroditism  not  being  Qie  jprimitiye  condition. 
In  the  genus  Myzattama  the  change  from  unisexuality  to  hermaphrodi* 
tism  has  probably  been  brought  about  by  the  parasitic  habit.  The 
chance  of  the  continuance  of  the  species  would  be  largely  increased 
by  the  development  in  the  fsmale  of  testes  in  addition  to  the  small 
males,  since  the  possibility  of  two  individuals  of  opposite  sexes  coming 
together  on  a  single  Camattda  is  clearly  in  nuiny  cases  very  small. 
Finally,  as  Weismaim  has  suggested  in  the  case  of  Daphnicif  the  males 
might  become  extinct  by  a  tendency  to  a  periodic  api>earance ;  the 
periodicity  being  lengthened  it  would  in  time  become  infinite,  and  the 
males  cease  to  be  developed  altogether. 

'Challenger'  Hyzostomida.*  —  Dr.  L.  y.  Graff's  report  on  the 
*  Challenger  Myzostomida  may  be  regarded  as  in  some  sense  a 
continuation  of  his  monograph  on  this  interesting  and  little-known 
group.   Of  the  sixty-eight  species  enumerated,  fifty-two  are  new. 

These  Myzostomes  are  small  disk-shaped  animals,  living  attached 
to  Crinoids,  about  whose  affinities  there  has  been  up  to  the  present  a 
good  deal  of  doubt,  some  placing  them  among  the  Worms  near 
Tomopteris;  others,  as  von  Graff,  among  tibe  Arachnids,  near  the 
Tardigrades ;  and  the  discovery  of  a  new  form  among  the '  Challenger ' 
collection  seems  to  confirm  the  correctness  of  this  latter  view.  The 
author's  class  of  Stelechopoda  embraces  the  Tardigrades,  Lingua- 
tulids,  and  Myzostomes,  tiius  constituting  a  group  of  very  lowly 
organized  Artlm)pods.  The  report  shows  that  the  Myzostomida  do 
not  form  so  uniform  a  group,  ei&er  as  to  their  habits  or  structure,  as 
was  formerly  thought  It  is  prefaced  by  a  very  neat  though  brief 
account  of  tibe  general  structure  of  Myzostoma  as  &r  as  it  is  known, 
with  a  graphic  coloured  diagrammatic  representation  and  most 
minute  detaUs  as  to  the  general  morphology,  from  which  we  condense 
the  following  important  statements : — 

While  all  the  hitherto  known  forms  were  characterized  by  the 
peculiar  radial  arrangement  of  the  organs  of  the  body,  several  species 
are  here  described  in  which  this  arrangement  is  entirely  lost;  in 
some  {M,  folium)  the  body  is  greatly  lengthened  and  the  parapodia 
and  suckers  are  found  arranged  in  two  parallel  lines,  while  in  a 
new  genus  (Stelechopiia)  not  only  has  the  external  radial  symmetry 
disappeared,  but  the  muscular  septa  and  parapodial  muscles  are  not 
even  convergent;  hence,  if,  as  the  author  believed  long  ago,  the 

•  Report  of  the  Voyage  of  H.M.B.  •  Challenger '—Zoology,  x.  (1884)  82  pp. 
(16  pis.).    See  Nature,  xxzi.  (1884)  pp.  165-6. 
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radial  arrangement  was  an  adaptation  to  the  mechanism  of  fixation, 
or  of  the  pecnliar  type  of  fixation,  the  want  of  it,  as  in  8ielechopu$, 
which  donbtless  is  a  freely  moving  form,  mast  be  regarded  as  the 
primitive  arrangement,  and  thus  intensifies  the  affinity  to  the 
Tardigrades.  It  is  interesting  to  find  several  forms  entirely  unpro- 
vided with  suckers,  though  in  some  they  may  exist  as  mere  rudi- 
mentary bodies ;  in  one  species  (M,  ealycotyle)  the  suckers  are  stalked. 
The  suggestion  so  aptly  made  oy  von  Willemoes-Suhm  that  some  of 
the  Myzostomida  were  in  all  probability  dioecious,  has  been  amply 
verified  by  von  Graff's  researches.  The  two  sexes  when  inhabiting 
the  same  cyst  are  at  times  unlike  in  appearance,  the  female  being 
usually  fifty  to  a  hundred  times  as  large  as  the  male. 

Of  the  sixty-seven  species  of  Myzostomes  described,  elaborate  illus- 
trations are  to  be  found  of  all  the  new  ones,  while  one  plate  is  altogether 
devoted  to  the  illustrations  of  Stekehopus  hyoerini.  The  body  in  this 
new  type  has  a  general  similarity  to  a  Tardigrade.  Unfortunately 
the  few  specimens  found  being  mounted  in  Canada  balsam  were 
somewhat  altered  in  contour,  but  enough  remained  to  surely  indicate 
that  the  lateral  margins  of  the  body  are  nearly  parallel  in  the  middle, 
and  become  somewhat  narrowed  at  either  end.  There  is  a  conical 
caudal  appendage.  The  largest  specimen  measured  8*5  mm.  long, 
with  a  greatest  diameter  of  0  *  9  mm. ;  the  cuticle  was  chitinous ;  the 
parapodia,  five  on  each  side,  were  independent  in  action  one  of  the 
other.  The  specimens  were  taken  from  species  of  Hyocrimu  and 
Ba%crtfitw,  off  the  Crozets,  at  depths  of  1000  and  1375  fathoms. 

Anatomy  of  Balanoglossus.* — ^An  addition  to  our  knowledge  of 
this  interesting  form  has  been  made  by  J.  W.  Spengel. 

The  so-called  proboscis  is  the  chief  organ  of  movement ;  it  is  made 
up  of  an  outer  epidermic  and  two  muscular  coats ;  the  innermost 
of  these,  the  longitudinal  coat,  is  extremely  thick,  and  only  leaves  a 
very  small  cavity  in  the  interior  of  the  proboscis,  which  is  partially 
filled  by  a  network  of  connective-tissue  cells ;  this  cavity  communicates 
with  the  exterior  by  one  (JB.  minutus,  &o.)  or  two  {B,  kupfferi)  pores ; 
the  external  half  of  the  canal  thus  formed  is  ciliated ;  the  pores  as 
well  as  the  muscular  walls  are  the  remains  of  the  ^  water-vascular 
sac  "  of  the  Tarnaria.  The  base  of  the  proboscis  is  supported  by  a 
skeletal  structure  having  much  the  shape  of  an  hour-glass,  two  pro- 
longations from  which  surround  the  alimentary  canal ;  this  structure 
is  formed  by  the  epithelium  of  the  alimentary  canal,  and  is  a  special 
local  thickening  of  its  basement  membrane.  On  the  dorsal  side  in  the 
same  region  of  the  body  is  a  sac-like  structure  which  corresponds 
to  the  "heart "  of  the  Tomaria ;  it  does  not  appear,  however,  to  have 
been  well  named,  as  no  communication  with  the  vascular  system  was 
observable.  The  next  section  of  the  body,  the  "  collar,"  contains  the 
anterior  portion  of  the  gut ;  the  body-cavity  is  formed  by  irregular 
spaces  left  between  the  strands  of  connective  tissue,  which  com- 
municate with  the  exterior  by  two  pores.  On  the  dorsal  side  is  a 
longitudinal  blood-vessel  which  anteriorly  fills  up  the  space  between  a 

•  MT.  Zool.  Stat.  Neapcl,  v.  (1884)  pp.  494-508  (1  pi.). 
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diverticnlam  of  the  fore-gat  and  the  "  heart " ;  it  communicates  by  two 
trunks  with  a  yentrally  running  blood-yessel ;  above  the  dorsal  blood- 
yessel  is  a  longitudinal  chord  of  tissue  which  is  the  nerrous  system, 
and  contains  several  cavities  not  conununicating  with  each  other :  in 
certain  species  the  nerve-cord  is  here  often  continuous  with  the 
epidermis  by  means  of  delicate  cellular  strands.  Behind  the  ^  ooUar  " 
comes  that  section  of  the  body  which  is  characterized  by  the  presence 
of  the  branchial  pouches ;  these  latter  are  paired  outgrowths  of  the 
dorsal  wall  of  the  alimentary  canal ;  each  opens  by  a  narrow  canal  on 
to  a  groove  which  runs  to  one  side  of  the  median  line  of  the  dorsal 
surface  of  the  body ;  the  internal  opening  of  the  canal  is  guarded  by 
a  valve,  which  does  not  completely  close  it,  but  leaves  a  permanently 
open  U-shaped  space.  This  mmple  condition  is  found  in  B,  kupfferi 
and  B,  kovalevskii  throughout  life.  In  B.  tninutus  and  B,  dodger 
the  structure  of  the  brandiial  pouches  is  complicated ;  the  U>shaped 
cleft  is  bridged  over  here  and  there,  and  the  cavity  communicates 
therefore  wi&  the  exterior  by  a  series  of  window-like  orifices.  The 
skeletal  structures  which  support  the  walls  of  the  branchial  pouches 
are  described  in  detail. 

All  the  species  of  the  genus  are  of  separated  sexes. 

The  glands  are  similar  in  both  sexes,  and  consist  of  simple  or 
branched  tubes ;  they  are  arranged  in  a  series  of  pairs,  and  each  gland 
opens  separately  on  to  the  exterior  a  little  to  the  outside  of  the 
aperture  of  the  branchial  pouches;  they  are  frequently,  however, 
developed  in  the  region  of  the  body  which  follows  the  branchial 
pouches. 

Ecbinodermata. 

Process  resembling  CopulatioH  in  Comatula  mediterranea.*— 
0.  F.  Jickeli  has  observed  a  process  in  Comatda  mediterranea  which, 
like  that  described  by  H.  Ludwig  in  Aaterina  gtbhosa^  showed  the 
closest  resemblance  to  a  copulation. 

Two  specimens  were  found  one  morning  close  together  in  the 
aquarium  with  the  arms  entwined.  About  twelve  hours  after  the 
discovery  of  this  condition  of  things,  the  two  individuals  were  still 
united ;  but  on  the  following  morning,  or  twenty-four  hours  after  the 
first  observation,  the  union  was  dissolved.  Another  still  less  expected 
process  now  oonunenoed.  The  arms  feU  off  simultaneously  with  the 
separation  of  the  pinnules,  and  broke  up  into  the  individual  joints. 
At  last  only  the  two  oral  disks  remained.  The  pinnules,  when  fished 
out,  were  in  part  filled  with  semen  or  covered  with  adherent  ova  in  the 
blastula  stage,  so  as  to  confirm  the  probable  supposition  that  this 
entwining  of  the  two  individuals  might  be  a  process  of  fertilization. 
The  ova  passed  through  a  normal  development  as  far  as  the  penta- 
crinus  stage.  The  two  armless  Comatula  disks  continued  for  some 
days  to  live,  and  were  then  killed  for  histological  investigation. 

This  observation  seems  to  support  Studer's  supposition  that  (at 

*  Zool.  Anzeig.,  vii.  (1884)  pp.  448-9.  Bee  Ann.  and  Mag.  Nat.  Hist.,  xiv. 
(1884)  pp.  867-8. 
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least  in  many  oaaes)  the  separation  of  the  arms  of  many  Asterida  is 
oouiected  with  the  evacnation  of  the  sexnal  prodncts, 

Coelenterata. 

local  Colonr-Tarieties  of  ScyphomednssB.*— B.  ▼.  Lendenfeld 
points  ont  that  OrcanbesM  moaaiea  in  Sydney  is  hrown,  whilst  in  Mel- 
bonme  it  is  deep  bine.  The  brown  colonr  is  dne  to  cells  of  parasitic 
Algse — ZooxantheUa,  of  which  the  Melbonme  specimens  never  show 
any  trace.  In  the  cold  water  of  Port  Phillip  it  appears  not  to  be 
adyantageons  for  the  Mednsee  or  the  AlgsB  to  live  in  symbiosis,  whilst 
it  wonld  seem  to  be  so  in  the  warm  water  of  Port  Jackson.  The  author 
calls  the  Melbonme  yariety  Oranibesaa  mosaica  conservcUiva,  and  the 
Sydney  yariety  OrawbesM  moaaica  gymhiotica.  He  considers  the 
difference  between  the  two  to  be  evidently  the  same  as  that  between 
fongi  and  lichens,  and  should  the  variety  symhioika  adapt  itself  so 
wholly  to  this  symbiosis  as  not  to  be  able  to  live  without  the 
ZooxantheUa  a  new  species  will  have  been  formed,  which,  as  it  has  not 
been  mentioned  by  any  previous  observer,  may  have  been  produced 
within  the  last  forty  years. 

Cyanea  annaskala  R.  v.  L.  occurring  in  the  same  localities  differs 
in  colour  and  in  size  in  the  two  places. 

The  Melbourne  specimens  never  grow  beyond  10  cm.  in  diameter, 
and  possess  mouth-arms  which  are  deep  purple  throughout ;  whilst 
those  from  Sydney  are  20  cm.,  and  the  purple  colour  in  the  mouth- 
arms  is  found  only  at  the  margin.  The  author,  therefore,  dis- 
tinguishes provisionally  two  varieties  of  this  species — Cyanea 
anituikala  purpurea  and  0.  annaskala  margituUa. 

These  variations  he  considers  to  be  due  to  difference  in  tempera- 
ture of  the  water. 


SeyphomednssB  of  the  'Southern  Hemi8phere.t  —  B.  ▼.  Len- 
denfeld gives  descriptions  of  all  known  Scyphomedusad  from  the 
southern  hemisphere,  adopting  Hackel's  clasmfication.  Of  the  210 
known  species,  104  have  alr^y  been  found  in  the  southern  hemi- 
sphere. Only  26  of  the  104  southern  species  are  Australian,  but 
this  apparent  poverty  of  the  MednssB  is  due  to  the  limited  investiga- 
tions that  have  hitherto  been  made. 

In  a  further  paper  on  "The  G-eographical  Distribution  of  the 
Australian  Scyphomedusie,"  X  the  distribution  at  all  events  of  the  large 
Bhizostomes,  is  shown  to  be  entirely  controlled  by  the  ocean  currents. 

Pseudorhiza  haeckelii.§ — W.  Haacke  looks  upon  this  new  species, 
which  he  found  in  the  Gulf  of  St.  Vincent,  South  Australia,  as  the 
terminal  bud  of  the  stem  of  the  Discomedusie.  It  belongs  to  the 
Bune  genus  as  the  P.  auroM,  lately  described  by  von  Lendenfeld, 
but  as  to  the  exact  systematic  position  of  which  tiiat  naturalist  was 
in  some  doubt     It  is  particularly  remarkable  for  the  fact  that  the 

*  Ann.  and  Hag.  Nat  Hist,  xiv.  (1884)  pp.  409-12. 

t  Piws.  Linn.  8oo.  N.  8.  Waloa,  ix.  (1884)  pp.  155-69,  242-9,  259-306  (2  plsA 
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edges  of  the  grooTes  of  only  one  of  the  ei^t  primary  arms  are  fused 
at  their  point  of  bifnroation,  and  it  is  the  same  arm  that  alone  has  a 
nematophore;  P.  haeekelii  has,  therefore,  undergone  degeneration, 
and  is,  consequently,  a  form  which  is  phylogenetically  younger  than 
P.  auroaa.  The  new  species  differs  from  all  known  acraspedote 
MednsiB  in  that  it  cannot  be  divided  either  into  two  oongruent  or  two 
symmetrical  halves.  It  is  further  remarkable  for  being  commensal 
with  a  fish — EnoplomiB  armaiu». 

Development  of  the  VersoridflB.* — The  family  of  the  Versuridie, 
comprising  large  rhizostomous  Medusie,  is  comparatively  rare  in  the 
northern  hemisphere,  and  their  development  has  only  recently  been 
described  by  Glaus,  who  studied  the  Mediterranean  Cotylorhiza \^ 
B.  v.  Lendenfeld,  having  obtained  several  young  stages  of  the 
spotted  brown  blubber  which  he  has  named  PhyUorhiza  puncUUa^ 
has  found  its  development  to  differ  from  anything  observed  hitherto. 
The  eight  marginal  bodies  (organs  of  sense)  in  the  principal  radii 
of  the  first  and  second  order  exist  in  the  young  larva.  But  besides 
these,  the  larva  possesses  a  greater  number  of  similar  marginal 
bodies,  which  become  less  in  number  with  increasing  age.  First 
there  are  24,  then  16,  and  finally  8.  But  the  umbrella  margin 
retains  the  power  of  producing  marginal  bodies;  and  if  after  an 
injury  of  the  margin  new  margin-flaps  are  formed,  marginal  bodies 
are  eJso  produced  between  them.  The  character  of  the  embryonic 
tissue  to  form  marginal  bodies  betwe^i  all  flaps,  again  makes  its 
appearance  if  a  new  formation  of  the  umbrella  margin  takes  place. 

Flexor  Kusole  of  the  Hydroid  Polyp  of  Sarsia  radiata.t— B.  ▼. 
Lendenfeld  gives  an  account  inter  alia  of  the  muscular  mechanism 
by  means  of  which  the  hydroids  of  this  Sareia  (n.  sp.)  perform 
their  constant  flexions,  often  through  nearly  180%  so  as  to  lie  along 
the  hydrocaulus.  This  characteristic  bending  takes  place  uniformly 
at  one  spot,  namely,  where  the  hydranth  passes  into  the  hydrocaulus 
and  where  the  hydrocaulus-perisarc  ends  obliquely  truncated.  Sec- 
tions show  a  bundle  of  longitudinal  muscle-fibrils,  lying  peripherally 
to  the  supporting  lamella.  This  muscle  Dr.  von  Lendenfeld  calls 
the  flexor.  The  fibrils  of  the  muscle  proper,  which  show  an  irregular 
radial  striation,  embrace  longitudinal  folds  of  the  supporting  lamella, 
and  are  strictly  comparable  with  those  of  Siphonophora  and  of  the 
craspedote  Medusaa,  as  described  by  the  brothers  Hertwig. 

Hydriform  Phase  of  Limnocodium  Sowerbii§— For  more  than 
four  years  the  origin  of  the  fresh-water  jelly-fish,  lAmnoeodium 
SowefUi,  in  the  Boyal  Botanic  Gardens,  Begent*s  Park,  has  been 
involved  in  obscurity,  and  during  that  time  the  tank  has  been  cleaned 
out  more  than  once.  Frequent  observations  revealed  no  clue  to  the 
mystery,  though  it  was  of  oourse  certain  that  the  contents  of  the  tank 
must  ultimately  furnish  it. 

A  more  minute  search  was  made  by  Prof.  Lankester  and  Mr.  A.  O. 
Bourne  on  the  occasion  of  the  cleaning  of  the  tank  at  the  end  of 

♦  Proc.  Linn.  Soo.  N.  S.  Wales,  ix.  (1884)  pp.  807-9  (1  pi.), 
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hak  year,  and  the  searoh  was  rewarded  by  Mr.  Bourne  diBooTering  on 
Bome  roots  of  Pontederioj  imported  from  South  America  a  few  years 
ago,  a  miniite  organism  which  proved  to  be  hydroid  in  nature,  and 
obviously  a  phase  in  the  life-history  of  the  Medusa. 

Mr.  F.  A.  Parsons,  as  noted  infra  ('Proceedings'),  found  the 
organism  in  the  previous  April,  though  he  was  unable  to  identify  it. 

Hydroid  Zoopliytes  of  the  '  Willem  Barents '  Expedition,  1881.* 
— D'Arcy  W.  Thompson  reports  on  the  Hydroids  collected  during 
the  Arctic  voyage  of  the  '  Willem  Barents.'  The  fact  that  there  are 
no  new  species  is  the  natural  result  of  the  investigations  of  Sars, 
Allman,  Hincks,  and  others.  Twenty-four  species  were  collected, 
some  of  which  were  hitherto  rare.  The  most  prominent  and  luxuriant 
are  Sertularia  gigantea  and  Lafoea  fruHeosa^  the  former  of  which  is 
common  in  shallow,  and  the  latter  in  deep  water.  Most  of  the  species 
are  large  and  strong  in  comparison  with  specimens  from  further  south. 
Fifteen  of  the  species  are  common  iu  British  seas ;  tvro  others  present 
well-marked  varieties ;  the  rest  have  a  very  wide  arctic  or  ciroumpolar 
distribution. 

Structures  liable  to  Variation  in  the  AstrangiaoesB  (Madre- 
poraria).t — S.  O.  Bidley's  object  in  this  paper  is  to  show  that  what- 
ever may  be  the  value  for  classification  of  the  corresponding  parts 
in  the  Turbinoliidsd  and  OculinidsB,  the  columella,  coste,  and  paliform 
lobes  must  be  employed  with  great  caution  in  the  study  of  the 
Astrangiaoesd.  He  describes  two  species  of  Phyllangia^  which  he 
regards  as  "  critical " — P.  papuenna  Studer  and  P.  diapersa  Yerrill. 
In  the  former  he  calls  special  attention  to  the  variability  of  the 
central  oolumellar  mass  from  a  papillose  to  a  trabecular  type,  and  to 
the  variation  in  the  source  of  gemmation,  viz.  from  the  stolon  to  the 
sides  of  the  calyces.  In  the  latter  to  the  variability  of  the  costs,  both 
as  regards  actual  and  relative  prominence  and  to  the  occurrence  in 
some  individual  corallites  of  some  teeth  on  the  margins  of  the  largest 
septa. 

Porifera. 

Development  of  Halisaroa  lobularis.}— W.  J.  Sollas  finds  that 
the  segmentation  of  the  ovum  of  HoMsarca  is  very  irregular;  a 
segmentation  cavity  is  the  exception,  not  the  rule.  The  morula  consists 
of  a  large  number  of  small  cells  imbedded  in  a  structureless  blastema. 
The  cells  next  begin  to  collect  into  irregular  strings  and  heaps,  forming 
a  rude  kind  of  network.  The  singular  mode  of  formation  of  the 
gastrula  is  regarded  as  being  due  to  the  absence  of  a  segmentation 
cavity  in  the  embryo,  and  may  be  considered  as  an  "  abbreviation  "  in 
adaptation  to  development  in  a  confined  space.  ''The  blastula  is 
not  formed  by  the  enlargement  of  a  segmentation  cavity,  since  this 
otherwise  empty  space  can  be  more  advantageously  occupied  by  cells 
which  subsequently  became  utilized  in  the  formation  of  the  gastrula." 
The  gastrula  as  well  as  the  blastula  stage  is  slurred  over. 

The  author  suggests  that  the  divergencies  between  his  account  and 
that  given  by  Metsdinikoff,  Barrois,  and  Schulze  are  primarily  due  to 

*  Bijdr.  tot  de  Dierkunde,  Amsterdam,  z.  (1884)  10  pp.  (1  pi.), 
t  Jonro.  Linn.  See.  Loud.  (Zool.),  xvii.  (1884)  pp  395-9  (1  pi.), 
i  Quart.  Journ.  Micr.  8ci.,  xxiv.  (1884)  pp.  603-21  (1  pi.). 
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the  fact  that  they  had  to  do  with  £ree-8winimmg  larriBy  whilat  hia 
spedmens  were  intra-nterine  embryos.  This  difference  again  appears 
to  be  dne  to  the  differences  between  the  two  localities ;  in  the  Medi- 
terranean there  are  no  heavy  tides  and  powerful  currents,  while  in  the 
English  Channel,  and  particularly  near  Bosco£^  the  tides  are  high  and 
the  currents  rapid,  so  that  the  young  larvaa  would  not  have  the  faintest 
chance  of  securing  a  safe  settling-place.  ^  The  superfoetation  thus 
induced  by  external  conditions,"  gives  us  **  the  key  to  the  anomalous 
development"  which  he  describes. 

With  regard  to  the  zoological  position  of  the  sponges,  Pro£  Sollas 
regards  them  as  homoplastic  with,  but  of  independent  origin  to,  the 
Metazoa,  and  he  illustrates  his  views  by  the  accompanying  cGagram : — 

Metazoa 
Parazoa  (Sponges) 


Protozoa 

The  gastrula  of  the  Parazoa  is  essentially  distinguished  from  that  of 
the  Metazoa  by  the  possession  of  collared  flagellate  cells  by  the 
hypoblast 

A  possible  mode  of  origin  of  the  sponges  is  suggested ;  starting 
from  a  colony  of  choano-flagellate  Infusoria  it  is  supposed  that  il 
some  of  the  individuals  became  "  enjellied  "  at  a  different  time  to  the 
rest  the  colony  would  become  differentiated  into  a  set  of  cytoblastio 
and  a  set  of  flagellate  individuals ;  the  Proto^pongiahoeckeli  of  SayiUe 
Kent  may  be  a  stage  in  this  process.  After  developing  this  idea 
Prof.  Sollas  suggests  that  the  Ghondrosiads  should  be  removed  from 
the  group  MyzospongisB,  which  would  then  contain  only  the  genus 
HcUimrca, 

Mode  of  Digestion  in  Sponges.* — B.  v.  Lendenfeld  returns  to 
the  question  whether  the  digestion  of  sponges  is  effected  by  the 
ectoderm  or  endoderm.  In  an  account  of  the  Australian  Aplynnidm 
he  concluded  that  the  digestive  function  was  centralized  in  the  upper 
wall  of  the  subdermal  cavities,  and  that,  where  these  are  absent,  it  was 
effected  by  the  epithelia  of  the  introductory  canal  system ;  as  this 
region  appeared  from  Schulze*s  researches  to  be  of  ectodermal  origin, 
Lendenfeld  came  to  the  conclusion  that  sponges  absorbed  their 
nourishment  by  means  of  the  ectoderm. 

He  now  points  out  that,  if  Marshall's  observations  on  Beniera  are 
correct,  the  premiss  that  the  lining  of  the  canals  is  ectodermal  is 
wrong,  and  that,  therefore,  his  conclusion  is  wrong  also.  He  directs 
attention  again  to  his  observation  that  the  nourishment  is  absorbed  in 
the  canals  and  not  in  the  ciliated  chambers,  as  taught  by  Carter ;  the 
intracellular  digestion  is  probably  effected  by  the  amoeboid  wandering 
cells,  while  only  the  epithelial  cells  have  the  function  of  transmitting 
the  nourishing  material  to  them.  Von  Lendenfeld  agrees  with 
Pol^jaeff  in  thinking  it  not  improbable  that  both  ectodermal  and 

*  Proo.  Linn.  Soc.  N.  8.  Wales,  iz.  (1884)  pp.  484-8. 
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endodannal  lajere  haye  a  digestive  function ;  and  that  in  the  sponges^ 
the  germinal  layers  are  indifferent. 

Vote  on  Sponges.* — Two  species  of  Leucandra  (L.  eramhessa 
and  L.  atpera),  supposed  by  Hackel  to  be  distinct,  are  shown  by 
6.  C.  J.  Yosmaer  to  be  merely  varieties  of  the  same  form,  since  their 
anatomy  does  not  show  sufficiently  constant  di£ferences,  and  there  is 
every  transition  between  the  two ;  the  polymorphosis  of  X.  €i^pera 
is  very  remarkable,  but  may  be  accounted  for  by  different  conditions 
of  life ;  these,  however,  require  working  out 

Hackel  found  in  some  calcareous  sponges  the  cloacal  cavity 
divided  by  irregular  membranes ;  in  L,  aspera  these  were  frequently 
fonnd  by  Yosmaer ;  the  canals  and  lacunas  formed  by  the  anastomosis 
of  these  septa  are  quite  different  of  course  from  the  large  excurrent 
canals,  since  they  are  remains  of  the  primitive  cloacal  cavity,  while 
the  latter  are  developed  as  outgrowths  from  it. 

The  relationship  between  &e  Eenieridas  and  the  Ceraoeponges  is 
undoubtedly  a  veiy  dose  one,  and  v.  Lendenfeld  has  stated  tiiat  these 
Monactinellids  probably  have  arisen  directly  from  the  Geraospongifld. 
It  may,  however,  be  the  case  that  the  Ceraospongiffi  have  originated 
from  the  Monactinellids.  and  the  following  facts  seem  to  favour  this 
supposition.  In  the  olaest  sponges,  the  Hexactinellids,  there  is  no 
trace  of  spongin  in  recent  or  in  fossil  forms,  and  therefore  it  may  be 
assumed  that  the  cells  which  produce  spicules  are  of  an  older  form 
than  those  which  produce  spongin,  and  it  follows  that  the  Ceraospongiaa 
are  younger  than  the  Monactinellids,  though  this  is  not  known  on 
palsontological  grounds.  In  the  second  place,  the  canal  system  of  the 
Monactinellids  is  less  complicated  than  lliat  of  the  GeraospongisB.  It 
appears^  however,  that  there  is  spongin  in  JSentera,  and  that  therefore 
some  mesoderm  cells  of  siliceous  sponges  gradually  change  into  real 
ipongoblasts,  and  that  thus  through  certain  qualities  of  the  sea  water 
or  other  causes  true  horn  sponges  have  been  formed. 

Modification  in  the  form  of  Sponge  Spieule8.t— E.  Potts  describes 
a  singular  modification  in  the  spicules  of  Meyenia  Leidyi  found 
incmsting  old  pipes  from  water-works  at  Philadelphia,  some  portions 
of  which  were  so  deeply  coloured  with  rust  that  the  statoblasts  seemed 
to  be  mere  pseudomorphs  in  iron  oxide.  Fragments  were  boiled  in 
nitric  acid  and  compared  with  similarly  treat^  portions  which  were 
free  from  discoloration. 

The  mature  normal  skeleton  spicule  of  the  latter  is  smooth, 
robnst,  shorter  than  that  of  any  other  American  species,  and  the 
fine  line  of  the  axial  channel  very  rarely  visible  ;  but  in  the  former, 
whilst  the  size  and  exterior  appearance  of  the  spiculsB  remain  the 
same,  the  axial  channel  has  become  a  wide  canal,  open  at  both  ends, 
and  occupying  more  than  one-half  the  breadth  of  the  spicule.  The 
birotulate  spicules,  usually  short  and  of  a  peculiarly  substantial 
appearance,  with  entire  reflexed  margins,  can  with  difficulty  be  detected 
as  mere  ghosts  of  their  normal  shapes.    The  two  disks  rarely  remain 

*  MT.  Zool.  Stat  Neapel,  ▼.  (1884)  pp.  483-93  (2  pis.), 
t  Proc.  Acad.  Nat  8oi.  Phihul.,  1884,  pp.  184-5  (1  pi.). 
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together;  their  oharaeteristio  entire  margiDS  are  gone,   the  rotolcs 
being  represented  merely  by  a  line  of  very  fine  rays. 

Auitralian  Sponges.* — B.  y.  Lendenfeld's  monograph  of  the 
Australian  sponges  is  founded  npon  specimens  collected  by  the  author, 
and  those  belonging  to  the  museums  of  Ohristchurch  and  Dnnedin, 
New  Zealand,  and  of  Adelaide,  South  Australia.  The  paper  is  pre- 
ceded by  a  summary  of  oar  knowledge  of  the  sponges  (with  178  bibHo- 
graphicMd  references)  diyided  into  four  periods,  the  first  from  Aristotle 
to  Belon,  850  b.o.  to  1553  a.d.,  the  second  from  Belon  to  Grant,  1553  to 
1826,  the  third  from  Grant  to  F.  £.  Schulse,  1826  to  1875,  and  the 
fourth  from  Schulse  to  the  present  day. 

This  is  followed  by  a  general  outline  of  the  anatomy,  minute 
structure,  embryology,  and  physiology  of  the  sponges,  with  remarks 
on  their  systematic  position  and  clarification.  The  author^s  classifi- 
cation differs  somewhat  from  that  of  recent  authors,  and  is  arranged 
so  as  to  suit  the  Australian  as  well  as  the  European  species.  The 
sponges  are  considered  as  Metasoa,  forming  a  class  of  the  Goslenterata, 
and  diyided  into  six  orders : — (1)  Calcispongije  (calcareous  skeleton) ; 
(2)  MyxoepongisB  (no  skeleton  or  with  only  few  and  scattered  siliceous 
bodies ;  (8)  Oeraoepongias  (skeleton  composed  of  homy  fibre,  which 
may  contain  foreign  bodies,  but  neyer  proper  spicules.  Siliceous 
bodies  rarely  deyeloped  as  small  scattered  spicules  in  the  ground  sub- 
stance) ;  (4)  Monacticene  (skeleton  composed  of  anastomosing  homy 
fibres  within  which  there  are  monoaxial  spicules.  Sometimes  with 
flesh-spicules) ;  (5)  Uyalospongiie  (skeleton  composed  of  siliceous 
spicules  which  haye  originally  been  formed  as  flesh-spicules  and 
afterwards  may  coalesce  to  form  hard  skeletons) ;  (6)  Monactihyalsd 
(with  a  skeleton  composed  of  biaoerate  or  trancate  spicules  which 
may  coalesce  slightly,  and  which  haye  originally  been  formed  as 
fledi-spicules). 

Wide  Distribution  of  some  American  Sponge8.t— E.  Potts  refers 
to  the  wide  distribution  of  some  North  American  fresh^water  sponges, 
more  especially  SpongUla  fragilis^  which  may  be  regarded  as  ranging 
throughout  tlie  American  Continent ;  it  has  also  quite  recently  been 
found  in  Bussia.  Amongst  a  number  of  specimens  from  Noya  Scotia 
the  author  met  with  Meyenia  Everetti^  Mills,  this  being  only  the  second 
instance  in  which  the  species  has  been  discoyered.  In  this  specimen 
the  birotnlate  spicules  average  one-third  longer  than  those  before 
examined,  and  are  in  eyery  way  more  robust ;  thus  confirming  a  rule 
long  since  obseryed  by  the  author,  that  spicules  of  all  species  increase 
regularly  in  size  and  solidity  as  we  descend  from  high  altitudes 
towards  the  sea-level,  where  is  found  the  extreme  limit  of  the  series. 
He  does  not  attribute  this  gradation  to  a  change  of  climatic  conditions, 
but  more  probably  to  a  gradual  and  constant  improyement  in  the  food 
supply  or  in  the  siliceous  constituents  of  the  water.  The  author 
instances  species  in  which  the  working  of  this  rule  has  been  observed. 

*  Proc.  Linn.  Soc.  N.  8.  Wales,  ix.  (1884)  pp.  121-54.  810-44.  See  alao  the 
remarks  on  the  author's  paper  on  the  Australian  Monaotinellida,  this  Journal,  iv. 
<1884)p.  394. 

t  Proo.  Acad.  Nat.  8ci.  Philad.,  1884.  pp.  215-7. 
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Protozoa. 

Erythropsis  agiliB,  a  Vew  Frotozoon.* — H.  Hertwig  gives  an 
aooonnt  of  a  Protozoon  remarkable  for  the  high  degree  of  its  organiza- 
tion, and  by  the  nndonbfced  possession  of  a  pigment-spot,  which  he 
cannot  refiise  to  regard  as  an  eye.  He  was  unfortunately  nnable  to 
find  more  than  a  single  specimen,  which  he  found  when  studying  the 
development  of  the  eggs  of  Echinoids.  Its  external  appearance  is 
that  of  an  Appendieulariaj  for  it  has  a  longish  rounded  body  which  is 
continued  into  a  very  contractile  tail-like  process. 

Like  that  of  the  Infusoria,  the  body  of  Erythropsis  is  asymmetrical, 
and  an  anterior  can  be  distinguished  from  a  posterior,  a  right  from  a 
left,  and  a  dorsal  from  a  ventral  surface.  Yentrally  there  is  a 
deep  groove,  which  is  deepest  about  the  middle  of  the  body,  and 
becomes  shallower  towards  either  end.  To  the  left  of  it  is  a  pigment- 
spot,  to  the  right  a  sporophor,  and  at  its  base  the  pigment-spiral, 
^teriorly  it  is  overlaid  by  the  opercular  apparatus,  and  from  its 
hinder  end  there  arises  the  caudal  appendage. 

The  greater  part  of  the  body  consists  of  solid  protoplasm,  alto- 
gether free  of  vacuoles,  and  having  a  number  of  coarser  and  finer 
granules  scattered  in  it;  among  these  there  are  many  intensely 
coloured  reddish-brown  pigment-granules,  a  rod-like  structure  resem- 
bling bacteria  and  of  a  high  r^ractive  power.  The  structureless 
cuticle  has  a  double  contour.  The  eye  of  the  observer  is  sure  to  be 
most  attracted  by  the  pigment-spot,  in  the  centre  of  which  there  is  a 
spherical  body  which  cidls  to  mind  an  otolith  or  even  a  lens ;  which 
latter  name,  indeed,  Hertwig  applies  to  it.  During  life  it  appeared 
to  be  completely  homogeneous  and  highly  refractive.  The  sporophor 
has  its  investing  cuticle  well  developed  and  marked  by  fine  ridges. 
Near  it  is  a  spiral  filament  about  which  Hertwig  doubted  whether  it 
was  a  simple  cuticular  structure,  or  whether  it  was  contractile. 

The  nucleus,  which  was  coloured  intensely  red  by  picro-carmine, 
was  seen  to  have  the  peripheral  parts  of  its  framework  continued  into 
a  layer  of  fine  and  homogeneous  granules.  The  cylindrical  tail  was, 
when  most  extended,  three  or  four  times  as  long  as  the  body,  and, 
when  contracted,  twice  as  long ;  its  substance  was  homogeneous, 
highly  refractive,  and  called  to  mind  the  stalk-muscle  of  the  Vorti- 
eellid» ;  it  is  a  very  powerful  locomotor  organ  and  enables  its 
possessor  to  move  rapidly  through  the  water ;  it  had  no  contained 
spiraL 

Taking  into  consideration  the  high  organization  of  Erythropsis  we 
cannot  wonder  at  Hertwig's  doubts  as  to  whether  it  really  does  belong 
to  the  Protozoa ;  a  positive  proof  is  afforded  by  the  presence  of  a 
single  large  nucleus,  and  by  its  reactions,  and  a  negative  one  by  the 
complete  absence  of  any  other  nuclei,  the  presence  of  which  would, 
on  account  of  the  transparency  of  the  protoplasm,  have  hardly  escaped 
a  careful  search. 

The  pigment-spot  must  not  only  be  supposed  to  be  an  eye,  but 
also  to  have  nearly  the  same  opti(»l  power  as  the  ocelli  of  many 

*  Morph.  Jahrb.,  z.  (1884)  pp.  204-18  (1  pi.}. 
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MediiB»  and  worms ;  the  fiiot  that  the  spot  is  sharply  separated  off 
from  the  surrounding  protophism  speaks  to  its  high  grade  of  develop- 
ment. It  would  be  very  interesting  to  test  this  creature  in  its 
relation  to  the  influence  of  light.  The  opercular  apparatus  and  the 
spiral  are  probably  connected  with  the  ingestion  of  food,  while  the 
spores  seem  to  have  the  duty  of  storing  up  the  prey.  Hertwig  is 
inclined  to  associate  this  remarkable  Protozoon  with  the  Yorticellidie, 
[Since  the  above  was  in  type  C.  Vogt  writes  *  that  Hertwig*s  Proto- 
zoon is  a  Vorticellid  torn  from  its  attachment  and  killed  just  as  it 
was  about  to  swallow  the  marginal  body  of  a  dead  Medusa  IJ 

Vew  YortioeUid.t— D.  S.  Eellioott  describes  and  figures  a  new 
and  unusual  infusorian  of  the  fEunily  Yorticellidad,  found  near  Buffido, 
to  which  he  gives  the  name  of  EpistyUs  aphidioidea  n.  sp.  It  occurs 
in  colonies  comprising  two  very  distinct  types  of  zooids,  one  long, 
slender,  snake-like,  1/45  to  1/37  in.  in  length ;  the  other  shorter  and 
stouter,  1/90  to  1/60  in.  in  length,  and  trumpet  shaped,  while  both 
possess  peristomes,  reminding  one  of  the  open  mouth  of  an  ophidian. 
The  elongate,  specialized  or  reproductive  zooid  is  found  in  about  the 
proportion  of  one  to  twenty  of  the  ordinary  type.  The  long,  slender, 
brown  pedicle  is  dichotomously  and  profusely  branched  ;  its  surface 
finely  striate  lengthwise  and  articulate.  The  height  of  the  largest 
dendrecia  equals  1/6  in.  The  author  discusses  its  relation  to  other 
forms  and  thinks  it  should  be  compared  with  EpistylU  galea, 

Chlorophylloid  Granules  of  Yorticella.| — J.  A.  Byder  takes 
exception  to  the  condusions  of  Prof.  Engelmann  on  this  subject.§ 

The  author  describes  and  figures  a  specimen  of  VorticeUa  Moro' 
stigma^  in  which  the  green  matter  is  not  '*  diffuse,"  as  stated  by  Engel- 
mann in  regard  to  the  species  studied  by  him,  but  is  restricted  with 
great  regularity  to  individual  granules,  as  in  plants,  and  these  form 
an  exceedingly  well-defined  one-layered  stratum,  which  is  restricted 
to  the  ectoplasm  alone. 

It  is  true  that  there  are  certain  Infusorians  in  which  a  bottle- 
green  tint  is  diffused  and  not  confined  to  distinct  grains,  as  for  instance, 
in  Stentor  MuUeri  and  Freia  productay  but  in  8.  polymorphus  and  the 
green  species  of  Ophrydium  the  colour  is  confined  to  distinct  granules, 
as  in  the  species  of  VorticeUa  figured.  The  uncoloured  species  of 
Ophrydium  (0.  adse  Everts)  does  not  differ  much  in  other  respects 
from  its  congeners,  but  the  colourless  Stentor  Boaeli  does  differ  con- 
siderably in  form  and  details  of  habit  from  its  allies.  These  are  facts 
which,  it  seems  to  the  author,  are  almost  fSatal  to  the  theory  of  the 
existence  of  green  parasitic  vegetable  forms  in  Infusorians,  the  only 
facts  favourable  to  the  idea  that  the  green  colour  is  due  to  algous 
parasites,  being  those  noted  of  Ophrydium,  a  genus  which  affords  an 
instance  of  green  and  colourless  forms,  differing  otherwise  but  slightly. 
In  fact,  individual  zooids  of  Ophrydium  are  sometimes  met  with 
which  are  only  partly  green,  or  have  only  one-half  the  body  coloured, 

•  Zool.  Anzeig.,  viii.  (1885)  p.  53. 

t  Tbe  Microscope,  iv.  (1884)  pp.  248-58  (2  figs.). 

X  Proo.  U.  8.  National  Museum,  vii.  (1884)  pp.  d-12  (1  fig.}. 

§  See  this  Journal,  ui.  (1883)  p.  860. 
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while  alongside  of  them  in  the  same  colony  indiyidoals  are  found 
which  are  wholly  green.  Then,  again,  how  are  the  so-called  red  and 
dark-coloured  Sientors  to  be  disposed  of,  both  of  which  have  been 
detected  in  the  United  States  ?  For  these,  indeed,  it  may  be  claimed 
that  degenerating  chlorophyll  wonld  be  capable  of  producing  the  red 
colour  of  the  first,  and  that  feeding  on  very  dark  coloured  alg»  might 
derelope  the  latter.  In  spite  of  iJl  this,  however,  there  remains  a 
residuum  of  facts  which  cannot  be  disposed  of  on  any  theory  of  sym- 
biosiB  or  parasitism,  and  this  is  especially  the  case  with  those  forms 
which,  as  in  StentoTy  show  three  distinct  types  of  coloration,  viz.  the 
diflfhse  bottle-green,  that  caused  by  coloured  green  granules,  and  the 
colourless ;  all  of  these  differences  at  the  same  time  being  indicative, 
together  with  other  features,  of  '%erj  distinct  species. 

As  to  the  aggregation  and  development  of  Bacteria  about  living 
Infusorians,  this  the  author  noticed  in  a  oolourless  marine  species, 
Zooihammum  aUemana^  and  the  same  fact  has  been  observed  by  Stein. 
Both  Stein  and  he  have  noticed  bacilli  mostly  in  this  relation  to  other 
living  colourless  Infusorians,  but  in  the  case  of  dead  and  colourless 
Infdsorians  the  remains  of  the  animals  are  usually  attacked  at  one  side 
and  gradually  invaded  by  bacilli  and  micrococci,  and  altogether 
independently  of  any  peculiarly  local  oxygen-yielding  source  in  the 
vicinity. 

'<  If  there  exist  green  VorticeUce  which  have  the  green  colouring 
matter  arranged  diffusely  in  the  ectoplasm  in  one  species,  and  in 
another  oonfLaed  to  distinct  granules  as  observed  in  the  species 
described,  it  is  fair  to  presume  that,  as  in  the  cases  of  the  three  species 
of  Stenicr^  we  also  have  here  to  do  with  two  very  distinct  species  of 
bell-animalcules.  It  is  also  fair  to  assume  that  if  the  different 
species  present  their  colouring  matters  in  diverse  conditions  and  modes 
cf  arrangement  such  matters  may  have  correspondingly  different 
fonctions,  and  that  it  does  not  necessarily  follow  that  the  green  gra- 
nules even  are  a  sure  indication  of  the  presence  of  true  chlorophyll, 
though  it  may  simulate  that  of  the  plant  in  its  relation  to  the  stratum 
of  plasma  covering  the  cell-wall.  Why  not  suppose  that  some  of 
these  colouring  matters  of  Infusorians  have  a  &nction  similar  to 
hemoglobin  ?  It  would,  however,  be  much  easier  to  suppose  that  the 
quasi-chlorophyll  grains  of  K.  chlarostigma  were  truly  of  the  nature  of 
chlorophyll  than  to  assume  as  much  regarding  the  diffuse  green  colour 
as  observed  in  the  ectoplasm  of  a  supposed  variety  or  closely  affiliated 
species  of  F.  campanula,  as  has  been  done  by  Engelmann." 

Sew  Ciliated  Inftuorian.* — L.  F.  Henneguy  describes,  under 
the  name  of  Ascdbiua  lenttu,  a  new  genus  of  infusorians  which  lives 
fixed  at  the  base  of  a  chitinous  sheath ;  the  animal  has  the  form  of  a 
JBiiraarta,  belongs  to  the  group  of  the  Heterotricha,  and  in  its  mode  of 
life  resembles  JPVeta,  from  which,  however,  it  differs  owing  to  the 
absence  of  membranous  lobes  to  the  lateral  parts  of  the  peristome. 
The  speciffo  name  refers  to  the  remarkably  slow  movement  of  its 
cilia.  It  is  of  fresh-water  habitat ;  and  the  author  found  it  in  tho 
Janlin  des  Flantes  at  Montpellier. 

*  Aivh.  Zool.  Exper.  et  G^d.,  ii.  (1884)  pp.  412-5  (1  pi.  not  publisbed  yet). 
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Vew  Fresh-water  InfiiBoria.—  A.  0.  Stokes  has  *  changed  the 
generio  name  SolenoiuSy  given  by  him  to  a  new  genus  of  Infusoria,! 
to  NoloBolenuB,  the  former  name  being  preooonpied. 

Infiisoria  of  the  Onlf  of  Haples^— The  Infusoria  of  the  Gnlf  of 
Naples  are  treated  of  by  G.  Entz,  in  an  ehiborate  memoir  illustrated 
by  a  great  number  of  plates.  A  list  of  seventy-one  species  found  in 
the  gulf  is  given  at  the  commencement  of  the  paper,  which  contains 
more  or  less  full  descriptions  of  about  one-half  of  these.  The  paper 
concludes  with  some  interesting  remarks  on  the  distribution  of 
marine  Infusoria,  and  the  insults  to  which  the  author  has  been  led 
may  be  stated  as  follows : — 

1.  The  infusorian  fauna  of  the  sea  is  strikingly  different  from 
that  of  fresh  water ;  the  two  faunas  have  only  a  few  species  in 
common. 

2.  A  considerable  number  of  marine  Infusoria  are  also  found  in 
salt  land  lakes. 

3.  The  infusorian  fauna  of  different  seas  is  not  more  strikingly 
different  than  that  of  fresh  waters  of  different  regions. 

This  last  conclusion  differs  considerably  from  that  of  Meresch- 
kowsky,  who  stated  that,  while  the  fresh-water  Infusoria  presented 
but  little  diversity  from  whatever  region  they  came,  there  was  a 
noticeable  difference  in  the  case  of  the  marine  forms. 

The  number  of  new  species  described  is  sixteen,  and  of  these, 
three  form  the  types  of  as  many  new  genera — St^hanopogon  cdpoda^ 
BhaModon  falcaiu8f  and  Onychodactylus  acrchcUea. 

S.  colpada  is  one  of  the  most  interesting  types  of  the  Giliata ;  it 
has  the  form  of  a  somewhat  flattened  flask  with  longitudinal  bands 
which  run  in  a  slightly  diagonal  direction ;  along  tiiese  bands  the 
cilia  are  developed ;  a  portion  of  the  body,  partly  dorsal  and  partly 
ventral,  is  without  the  bands,  and  the  animal  cannot  therefore  be 
definitely  classed  with  the  Holotricha  or  the  Hypotricha;  at  the 
truncated  extremity  round  the  mouth  is  a  circlet  of  pointed  cilium- 
like  processes  united  at  their  bases ;  these  are  capable  of  movement ; 
the  neck  has  upon  one  side  a  series  (four  or  eight)  of  hyaline  groove- 
like structures  which  appear  to  be  a  special  development  of  the  hyaline 
ground-substance.  There  are  two  contractile  vacuoles;  the  nucleus 
is  horseshoe-shaped,  and  lies  on  the  right-hand  side  of  the  body; 
occasionally  the  nucleus  is  spherical,  with  a  crenated  margin;  tlus 
condition  may  be  preparatory  to  fission.  The  genus  belongs  to  the 
family  Golepina. 

JB.  falcatus  may  possibly  be  the  same  as  Dujardin's  Lcxodei 
marintu;  the  form  of  the  body  is  not  fixed,  but  may  be  longer  or 
shorter  according  to  the  state  of  contraction ;  the  oesophageal  tube 
has  the  appearance  of  being  composed  of  sixteen  rod-like  bodies,  and 
the  mouth  therefore  appears  as  an  oval  aperture  surrounded  by  a 
radiately  striated  ring ;  there  is  an  anal  aperture  opening  in  common 
with  the  contractile  vacuole.    The  nucleus  is  oval  or  spindle-shaped. 

*  Amer.  Joum.  Sci.,  zxviii.  (1884)  p.  158. 

t  See  this  Journal,  iv.  (1884)  p.  907. 

:  MT.  Zool.  Stat.  Neapal,  v.  (1884)  pp.  289-444  (6  pis.). 
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0.  aeroitUes  is  one  of  tbe  commonest  and  at  the  same  time  one 
of  the  most  intecesting  of  the  Infusoria  to  be  met  with  in  the  Bay  of 
Naples.  The  dorsal  surface  of  the  body  is  covered  by  a  complete 
cniiaas  formed  of  prismatic  rods  closely  applied  to  esuoh  other ;  the 
catide  of  the  ventral  surface  is  traversed  by  longitudinal  grooves 
which  bear  the  dlia.  At  the  hinder  end  of  the  body  is  a  strong 
stnicturelesB  process  which  can  be  retracted ;  the  mouth  aperture  is 
slit-like  and  bent^  its  sides  are  strengthened  by  a  oirde  of  rod-like 
bodies. 

These  species,  as  well  as  a  large  number  of  others,  are  described 
in  great  detail. 

Hew  InluiOTiaii  Parasite.* — C.  Eerbert  giyes  the  name  of  Chro- 
matopkagvs  parasUiau  to  a  protozoon  which  appears  to  be  the  cause 
of  tbe  small  white  spots  which,  in  the  spring  of  1884,  appeared  to  be 
endemic  among  the  fishes  in  tbe  fresh-water  aquarium  of  the  Zoological 
Gardens  at  Amsterdam.  The  infusorian  was  distinguished  by  its 
remarkable  size,  having  a  long  diameter  of  0*  615  mm.  and  a  breadth 
of  0'408  mm.;  the  body-wall  consists  of  a  thin  delicate  cuticle, 
regularly  covered  by  very  fiue  cilia ;  there  are  a  large  number  of  con- 
tractile vacuoles  of  very  various  dimensions ;  trichocysts  were  not  to 
be  detected.  The  nucleus  was  horseshoe-shaped.  The  pigment- 
granules  were  grou}>ed  into  masses  of  various  sizes ;  the  mouth  was 
lateral  in  position  and  there  was  a  well-developed  pharynx ;  there  is 
no  anus,  and  the  freces  were  seen  to  escape  from  various  points  of 
the  body.  Beproduction  is  effected,  not  by  fission,  but,  after  separa- 
tioQ  from  the  epidermis  of  the  fish  on  which  they  are  parasitic,  and 
after  a  certain  amount  of  free  life,  by  a  process  of  ency station  which 
is  succeeded  by  division;  this  always  goes  on  in  the  dark.  The 
process  of  division  within  the  cyst  takes  about  five  hours ;  when  it  is 
completed  the  young  forms  make  their  way  to  some  fish  and  on  its 
epidermis  complete  their  development  The  parasite  appears  to 
bdong  to  the  family  of  the  Trachelooercidie  of  Saville.Kent,  and,  if 
Kerb^'s  conclusions  are  correct,  that  author's  fiimiily  of  Ichthyo- 
phthiridsB  must  be  eliminated  from  our  list. 

Hew  Parasitic  Inftuoria.t — A.  C.  Stokes  describes  some  new 
parasitic  Infusoria.  Opalinajlava  n.  sp.,  so  called  on  account  of  its 
oc^our,  inhabits  the  rectum  of  the  spade-foot  hermit  toad  (ScapMapus 
ioftrooH).  The  colour,  which  appears  to  be  a  stain  and  not  an 
aggregation  of  particles,  is  collected  in  a  layer  near  the  cuticular 
surface,  with  a  quite  sharply  defined  line  of  deioarcation  between  the 
lower  margin  and  the  internal  body-sarcode.  Its  numbers  are  not 
great,  neitiher  is  it  always  to  be  found.  Compared  with  its  more 
nomerons  associates,  this  yellow  creature  is  a  giant  among  pygmies. 
Its  length  is  from  1/330  to  1/350  in. 

Associated  with  the  foregoing  amongst  a  throng  of  BaetertQf 
BaeUU^  <&c.,  was  found  a  flagellate  infusorian : — ExecMyga  acumnaia 
n.  gen.  et  sp.  is  more  or  less  ovoid  in  form,  with  a  somewhat  pointed 

•  Nederl.  Tijdachr.  Dierk.  Amsterdam.  ▼.  (1884)  pp.  44-57  (1  pi.), 
t  Amer.  Naturalist,  xviii.  (1884)  pp.  1081-6  (4  figs.). 
Ser.  2.— Vol.  V.  G 
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anterior  extremity,  which  is  fdniished  with  three  vibratile  flagella. 
A  narrow,  rapidly  undulating  membrane  extends  along  the  entiTe 
length  of  one  lateral  border.  From  the  terminal  margin  of  this 
membrane  a  long  thread-like  filament  springs,  and  follows  the 
nndnlations  of  the  tissue  to  which  it  is  attached. 

ChilotUm  megdlotroektB  n.  sp^  is  an  ectoparasite  of  the  sociai 
rotifer  Megaloiricha. 

Flagellate  Inflisorian  parasitic  on  Trout* — ^L.  F.  Hennegay 
describeiei  in  detail  a  new  ectoparasitic  flagellate  infnsorian  which  has 
been  the  cause  of  disease  among  young  treat ;  it  has  now  been  seen 
for  two  seasons,  but  it  has  been  found  that  there  is  a  decrease  in 
mortality  when  the  young  trout  are  placed  in  an  aquarium  throngb 
which  a  rapid  current  of  water  passes.  The  essentuJ  points  in  the 
structure  of  Bodo  neeator  have  been  already  noted.! 

Hew  Bhixopod.! — J.  Eunstler  describes  a  new  form  found  in  some 
OphduB  at  An»chon.  It  is  somewhat  elongated,  pointed  at  either 
end,  and  has  on  each  side  pseudopodia  of  some  lengtii.  In  its  middle 
there  is  a  dark  axial  rod,  which  is  intensely  coloured  by  methylene- 
green ;  this  rod  is  fonned  of  a  stratified  substance,  and  is  bifid  or 
multifid  at  its  extremities;  its  surface  is  often  spotted  with  small 
knobs,  which  elongate,  and  becoming  gemmiform  detach  themselTes 
from  the  rod  and  pass  into  the  peripheral  protoplasm.  Here  each 
corpuscle  becomes  surrounded  by  a  special  protoplasmic  layer. 

The  rest  of  the  body  has  the  form  of  a  flattened  protoplasmic 
lamella,  divided  into  a  central  denser  reffion,  and  a  peripheral  which 
is  greatly  vacuolated,  so  as  to  recall  we  substance  of  the  body  of 
certain  Badiolaria.  The  pseudopodia,  thoush  apparently  rigid,  are 
capable  of  contracting  and  becoming  pyriiorm  in  shape.  Though 
they  resemble  those  of  the  Badiolaria  in  their  rigidity  and  rectilinear 
direction,  they  are  distinguished  from  them  by  their  thickness,  stmo- 
ture,  and  localization  at  the  sides  of  the  body.  The  fluid  within 
contains  small  rounded  bodies  with  a  central  corpuscle ;  these  take 
on  the  form  of  the  adult,  and  appear  to  be  derived  from  the  gemnue 
finmed  on  the  central  rod. 

Ophryocystis  blitsohlii.  § — ^To  our  notice  of  A.  Bchneider^s  pre- 
liminary communication  ||  on  this  subject,  we  may  add  some  remarks 
drawn  from  the  fuller  memoir  now  published.  OphryoeyHis  differs 
remarkably  from  other  Sporozoa  in  that  the  amoebiform  stage  pre- 
sente  us  with  ^un  luxe  de  prolongements "  and  a  facies  altogether 
different  to  that  of  any  known  Sporozoon.  The  possession  of  a  large 
number  of  nudei  in  tiiese  amoeboid  forms  has  its  analogue  in  certain 
Amoebina,  and  distantiy  in  the  Myxosporidia.  Conjugation  of  two 
always  uninuclear  individuals  has  been  observed,  but  coniugation  is 
not  known  among  the  Coccidia,  and  this  peculiarity  allies  OphryoeystU 
to  the  most  differentiated  Oregarines.   The  mode  of  sporulation  aUies 

*  Aroh.  Zool.  Exp^.  et  G^iu,  ii.  (1884)  pp.  403-11. 

t  See  this  Journal,  iii.  (1888)  p.  879. 

t  Oomptea  BenduB^  xoix.  (1884)  pp.  337>8. 

§  Aioh.  Zool.  Expdr.  et  G4ii.,  IL  (1884)  pp.  111-26  (1  pL). 

)|  See  this  Jounial,  iii  (1888)  p.  522. 
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them,  poaribly,  to  tbe  MTZosporidia,  while,  on  the  other  hand,  the 
prodnetion  of  falciform  bodies  or  sporozoites  in  the  spores  is  the 
eact  opposite  of  what  takes  place  in  the  Myxosporids.  The  author 
proposes  to  form  for  the  genus  a  new  order  of  Amcebotporidia^  feeling 
tibat  the  process  of  conjugation  and  the  mode  of  spomlation  separate 
them  from  the  Ooccidia,  as  do  the  psendopodia  and  the  spomlation  from 
the  Oregarinid0,and  the  falciform  corpuscles  from  the  Myxosporidia. 


BOTANY. 

A.    OENXRAX,  including  the  Anatomy  and  Physiology 

of  the  Phanerogamia. 

a.  Anatomy.* 

Connection  of  Protoplasts  and  Intercellular  Protoplasm,  t — 
J.  Schsarschmidt  has  made  a  series  of  observations  on  this  subject, 
makmg  as  little  use  of  reagents  as  possible,  endeavouring  to  bring  out 
the  comiecting  threads  by  staining  alone,  in  which  he  was  successful 
with  Vismm  album  and  LorarUhua  europceuB,  A  transverse  section  of 
the  stem  coloured  with  eosin  shows  the  threads  only  in  the  pith,  almost 
entirely  inclosed  by  the  cell- wall,  and  only  very  fEuntly  visible  as  fine 
nd  streaks.  The  protoplasm  which  fills  up  the  lumen  of  the  pits 
sends  six  or  eight  delicate  threads  through  the  closing  membrane. 
The  investigations  were  made  chiefly  on  prosenchymatous  tissue. 

In  the  epidermis  the  connection  was  beautifully  shown  in  the 
leftTes  of  Qlauciam  Fiseheriy  also  in  Vhcum  and  Loranthus,  especially 
where  the  radial  walls  of  the  cells  are  strongly  pitted.  The  con- 
necting threads  are  visible  after  only  slight  swelHng,  and  the  continuity 
of  the  protoplasts  can  be  determined  through  the  entire  epidermis. 
When  ihe  epidermis  consists  of  several  layers,  as  in  Ficu8  elasticOj 
the  continuity  can  be  determined  only  by  excessively  careful  treat- 
ment, in  consequence  of  the  groat  thinness  of  the  protoplasm.  In 
coUenchymatous  hypoderma,  on  the  other  hand,  as  in  Sambucus,  BhuM^ 
Ouaurbiia^  SoUmum^  Liriodendrcn^  &c.,  even  very  slight  swelling 
farings  it  out  dearly,  the  swelling  of  the  cell-walls  exercising  great 
compression  on  the  protoplasts. 

The  cortical  parenchyma  is  the  tissue  in  which  the  connection  is 
most  readily  demonstrated,  after,  or  sometimes  even  without  swelling, 
as  in  Fftscttm.  When  there  is  no  hypoderma  the  epidermal  cells  are 
in  direct  communication  with  those  of  the  cortex. 

In  the  parenchyma  of  the  leaf  the  connection  can  be  shown  in 
Fiicttm  and  Loranthig^  and  very  beautifully  in  the  cotyledons  of 
PA(ueo?fM  muUifloru$, 

*  ThiB  rabdineion  contains  (1)  Gell-stmctnre  and  Protoplasm  (including  the 
KoflleoB  and  Cell-diviaion) ;  (2)  Other  Cell-contents  (including  the  Cell-sap  and 
Chlorophyll);  (3)  Secretions;  (4)  Stmotnre  of  Tissues;  and  (5)  Structure  of 

OlgBDSL 

t  Magy.  Nov^nyt  Lapok,  viii.  (1884)  pp.  65-79  (8  pis.).  Bee  Bot.  Centralbl., 
xiL(1884)  p.  265.  See  this  Journal,  ill.  (1888)  pp.  225,  524,  677;  iv.  (1884) 
pp.  76, 404, 405, 768.    See  also  *  Nature/  xxxi.  (1885)  pp.  290-2. 
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In  the  parenchyma  of  the  pith  the  meet  heantifdl  examples  ftre 
fdnuBhed  by  the  Loranthaoee.  In  the  Omifem  it  can  only  be  shown 
in  yoong  twigs,  as  in  SaUdmria;  while  in  Abie$  alba  a  connection 
among  the  cells  of  the  meduUazy  rays,  between  these  and  the  bas^ 
parenchyma,  and  in  the  solerenohymatona  cells  which  bound  the 
zylem,  can  be  directly  made  out.  In  the  bast*fibres  the  connection 
is  more  difficult  to  determine ;  it  occnrs  in  Viteum  and  in  (hmifercB. 
In  the  elements  of  the  soft  bast  it  is  particularly  well  marked, 
especially  in  the  sieve-vessels. 

In  the  cambinm  it  is  very  diffioolt  to  determine,  and  the  author 
has  at  present  made  it  out  only  in  the  Conifera. 

The  connection  of  the  elements  of  the  zylem  can  be  detected 
especially  in  the  LoranthaccflB ;  in  Coniferffi  it  has  been  observed  in  the 
tracheids  of  Saluburia,  In  the  wood-vessels  none  has  yet  been 
observed. 

Secreting  cells  invariably  manifest  continuity :  for  example,  the 
resin-passages  in  Conifene ;  and  the  same  is  tme  of  the  protoplasmic 
envelope  of  clusters  of  crystals. 

Intercellular  protoplasm  is  always  in  connection  with  the  oell- 
protoplasm,  and  was  fomid  by  the  autiior  not  only  in  coUenchymatous 
and  parenchymatous  tissues,  but  also  in  typical  prosenchyma.  It 
may  even  contain  chlorophyll,  and  intercellular  spaces  may  develope 
into  true  cells;  it  always  occurs  between  the  cells  of  parenchyma 
rich  in  protoplasm,  but  not  between  thin-walled  cells  containing  but 
little  protoplasm.  It  often  occurs  as  a  layer  between  the  cell-walls 
of  adjacent  cells,  and  forms,  in  fact,  a  mantle  sorroonding  the  cells, 
and  passing  into  the  intercellular  spaces.  Qood  examples  of  the 
development  of  these  intercellular  spaces  into  cells,  which  takes  place 
with  very  great  rapidity,  occur  in  the  coUenchymatous  cortex  of 
Ficua  elaaticaf  and  in  the  xylem,  between  the  wood-cells  and  the 
vessels,  of  Bhua  cotimu.  The  formation  of  new  cells  in  this  way  is  of 
very  great  importance  in  the  vegetable  economy,  and  gives  rise  to 
treih.  development  of  intercellular  spaces. 

The  author  suggests  that  the  origin  of  this  intercellular  proto- 
plasm may  be  that  particles  of  cytoplasm  become  inclosed  within  the 
young  cell-wall,  which  still  remain  in  oonneotion  with  the  proto- 
plasts ;  and  that  a  layer  of  protoplasm  which  is  found  between  the 
layers  of  adjacent  cells  may  be  the  remains  of  the  cell-plate. 

Intercellular  Selations  of  Protoplasts.* — ^W.  Hillhouse  gives  a 
very  useful  epitome  of  the  observations  at  present  made  on  this 
subject,  including  his  own  researches.  The  paper  contains  a  minute 
account  of  the  structure  and  development  of  sieve-tubes  and  sieve- 
plates. 

Pla8mol78i8.t — H.  de  Tries  points  out  the  importance  of  plasmo- 
lysis,  or  the  separation  of  the  living  protoplasm  from  the  ceU-wall  by 
desiccating  solutions,  in  the  study  of  physiological  phenomena.    He 

*  Midland  NaturaliBt,  vu.  (1884)  pp.  61-6,  101-5,  121-6  (1  pi.), 
t  Bot  Ztg..  xiii.  (1884)  pp.  289>98. 
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has  fonnd  that  many  protoplasts,  when  brought  into  contact  with  such 
solutions,  lose  their  vitality  slowly,  and  that  it  is  often  very  diffioalt 
to  decide  at  once  whether  they  are  still  Hying  or  have  undergone 
more  or  less  change ;  the  change  from  life  to  death  may  proceed  very 
■lowly,  extending  over  honrs,  or  even  days.  The  processes  described 
below  can  be  followed  with  remarkable  ease  in  the  violet  epidermal 
ceils  of  the  onder  side  of  the  leaf  of  Trade§eantia  diicotar. 

If  preparations  of  this  object  are  left  for  some  days  in  a  neutral 
weak  plasmolytic  solution  of  sodium  chloride,  or  for  a  few  hoars  in  a 
similar  solution  with  addition  of  any  poison,  the  following  changes 
are  ordinarily  observed.  When  the  magnifying  power  is  low,  the 
entire  preparation  appears  to  be  still  in  a  living  and  healthy  con« 
dition,  the  cellnsap  retaining  its  colour  in  its  original  intensity.  But 
with  stronger  powers  it  is  seen  that  the  coloured  cell-sap  is  sur« 
rounded  only  by  a  thin  layer  of  living  protoplasm,  while  the  outer 
protoplasm,  as  well  as  the  parietal  layer  and  nucleus,  are  dead,  and 
adhere,  as  it  were,  in  tatters  to  the  inner  layer,  which  is  hyaline  and 
strongly  refractive,  and  does  not  allow  the  colouring  matter  to  pass 
through  it,  even  for  some  days.  The  outer  protoplasm  and  nucleus 
appear  coaHgulated,  opaque,  and  usually  darkly  coloured.  This  inner 
layer  of  protoplasm  acts  like  a  living  protoplast,  contracting  and  again 
expanding  under  different  conditions ;  it  is  obviously  the  wall  of  the 
vacuole,  which  must  be  regarded  as  a  special  organ  of  the  protoplasm. 
In  the  cells  of  Spirogyra  it  may  often  be  completely  isolated  after  the 
parietal  layer,  nucleus,  and  chlorophyll-bands  are  dead;  in  a  weak 
plasmolytic  solution  it  appears  a  tense  hyaline,  more  or  less  globular 
fesiole  with  smooth  surfiuse  in  one  half  of  the  cell,  while  the  rest  of 
the  protoplasm  has  collected  into  an  amorphous  lump  in  another 
corner.  The  greater  resistance  of  this  vaouole-layer  agamst  injurious 
agencies  depends  on  its  greater  density  and  less  permeability  for 
soluble  substances,  as  compared  with  the  rest  of  the  protoplasm,  and 
specially  with  the  parietal  layer. 

The  ordinary  test  for  distinguishing  between  living  and  dead 
protoplasm  is  the  impermeability  of  the  former  to  all  coloured  solu- 
tions ;  but  De  Yries  finds  that  the  protoplasm,  in  passing  from  one 
condition  to  the  other,  goes  throu^  various  stages,  in  which  it  is 
penneable  to  some,  but  impermeable  to  other  substances.  Thus,  for 
example,  acids,  and  easily  diffusible  salts,  such  as  sodium  chloride 
and  potassium  nitrate,  pass  into  the  protoplasm  more  quickly  and 
easily  than  more  sluggish  salts  like  magnesium  sulphate  or  than 
sugar ;  while  pigments,  as  a  rule,  would  come  in  only  in  the  last 
stages.  The  author  details  a  variety  of  observations  on  protoplasm 
in  the  intermediate  stage,  when  it  is  permeable  for  acids,  but  not  for 
sugar  or  pigments. 

De  Yries  gives  the  following  rules,  which  should  be  observed  in 
plasmolytic  experiments : — 

1.  The  degree  of  plasmolysis  can  only  be  determined  during  the 
healthy,  completely  normal  condition  of  the  protoplasm. 

2.  The  preparations  should  remain  in  the  solutions  no  longer 
than  is  absolutely  necessary  for  the  experiments. 


86  SUMICABT  or  OUBBKNT  BE8BAB0HB8  BXLAXaa  TO 

8.  The  fiolntiona  must  be  completely  tieatral,  and  not  poisononfl. 
Want  of  attention  to  this  role  is  a  constant  source  of  error. 

4.  In  doubtful  cases  the  special  characteristics  of  abnonnal 
plasmolysis  should  always  be  obseryed. 

Division  of  fhe  Vucleus.*— W.  Flemming  gives  in  the '  Botanisohe 
Zeitung '  an  exceedingly  useful  rSaumi  of  the  most  recent  contributionB 
of  Strasbnrger  f  and  Heuser  }  to  the  literature  of  this  subject,  pointing 
out  the  extent  to  which  agreement  has  now  been  attained  by  varioos 
observers,  and  the  points  in  which  they  still  di£fer,  and  which  still 
remain  open  to  doubt  Flemming  considers  that  one  very  valnable 
result  of  these  publications  is  tibat  the  controversy  with  regard  to 
indirect  division  of  the  nucleus  has  now  ceased. 

Structure,  Vital  Phenomena,  and  Beaetions  of  the  CelL§ — 
C.  Frommann  describes  the  phenomena  observed  in  a  number  of 
different  vegetable  cells,  and  the  changes  which  take  place  under 
the  influence  of  various  physical  and  chemical  agencies. 

The  terminal  cells  of  the  glandular  hairs  of  Pelofgomum  zontde 
are  filled  with  white  or  yellowish  homogeneous  granules,  varying  in 
size  and  form,  imbedded  in  a  granular  fluid  which  is  usually  traversed 
by  a  larger  or  smaller  number  of  threads;  these  are  sometimes 
accompanied  by  rod-like  structures  of  various  forms,  not  unfrequently 
combined  together  into  nets.  The  nucleus  is  homogeneous  or  finely 
granular,  sometimes  invested  by  a  delicate  envelope,  and  containing 
a  nucleolus-Iike  structure  which  the  author  calls  the  "  granule."  The 
nucleus  is  frequently  furnished  with  angular  projections  consisting  of 
a  similar  substance,  which  often  pass  through  the  surrounding  proto- 
plasm to  the  neighbourhood  of  the  cell-walL  In  many  cells  the 
nucleus  appeared  to  be  altogether  wanting. 

The  changes  are  then  described  which  take  place  in  these  cells 
by  the  action  of  a  1-2  per  cent,  solution  of  sugar,  under  which  the 
motion  of  the  protoplasm  continues  for  from  one  to  three  hours.  These 
consist  essentially  in  the  change  of  form,  size,  and  refrangibility  of 
the  granules,  in  ^e  formation  of  vacuoles,  the  commencement  of  con- 
striction and  division,  the  breaking  up  into  smaller  granules,  and 
their  coalescence  into  larger  structures.  Induction-currents  bring 
about  similar  changes  more  rapidly. 

In  the  epidermal  cells  of  the  flower  of  Coreopaia  hicolor  two  kinds 
of  granule  were  observed,  pale  yellow  and  dark  yellow,  which  the 
author  believes  to  be  simply  pigments  in  various  stages  of  dis- 
organization. 

The  cells  of  the  epidermis  and  mesophyli  of  8an»0riera  camea 
contain  two  kinds  of  nucleus,  one  reMngent  and  of  coarser  structure, 
the  other  paler  and  more  delicate,  though  one  of  these  kinds  often 
passes  into  the  other.  The  internal  structure  of  these  nuclei  is 
described  as  exceedingly  complicated. 

Very  complicated  is  also  the  structure  of  the  chlorophyll-bodies^ 

*  Bot.  Ztg.,  xlii.  (1884)  pp.  298-804. 

t  See  this  Journal,  Ui.  (1883)  p.  227.  %  Ibid..  It.  (1884)  p.  407. 

§  Jenaiacb.  Zeitacbr.  f.  Naturw.,  xvii.  (1884)  (8  pla.).     Bee  Bot  Gentralbl. 
xix.  (1884)  p.  68. 
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ci  wMch  the  author  again  distinguishes   two  kinds,  smaller  with 
flharper  outline,  and  larger  with  less  definite  contour. 

The  portion  of  the  protoplasm  outside  the  nucleus  may  he  classi- 
fied under  the  following  heads : — (1)  Betioulate  lamelle  and  thicker 
reticulate  layers  with  larger  and  smaller  meshes.  (2)  Chiefly  round 
the  pale  nuclei,  especially  those  of  epidermal  cells,  are  pale,  not 
sharply  defined,  round  or  fusiform  structures,  such  as  pale  strings  and 
threads,  yery  commonly  connected  with  the  periphery  of  the  nucleus, 
and  frequently  again  inclosing  larger  or  smaller  granules.  (3)  In 
the  epidermal  ceUs  are  thinner  or  thicker  layers  of  relatively  coarse 
refiingent  fibrilliB,  sometimes  interwoyen,  sometimes  running  parallel 
to  one  another.  (4)  In  some  epidermal  cells  are  also  layers  or  flakes 
of  a  pale  finely  granular  or  striated  substance. 

Liduction-currents  act  slowly  on  the  refringent  nuclei,  yery 
rapidly  on  the  pale,  not  homogeneous,  nuclei,  changing  them  into  the 
farmer  kind.  The  chlorophyll-grains  are  also  afifected,  with  the 
exception  of  the  larger  less  sharply  defined  ones.  Great  changes  are 
also  brought  about  in  the  protoplasm  outside  the  nucleus.  Alcohol 
snd  chromic  acid  also  cause  certain  changes,  which  should  be  borne 
in  mind  when  these  agents  are  used  as  hardening  materials. 

The  author  finally  describes  certain  slow  yermiform  moyements 
which  he  obseryed  in  the  protoplasmic  threads  and  strings  in  the 
tentacles  of  Dro$era  and  in  the  stinging-hairs  of  UrtieOy  which  are 
somewhat  more  rapid  in  the  threads  which  are  separate  or  united 
into  wide-meshed  nets.  This  motion  consisted  sometimes  of  oscilla- 
tions with  clearly  distinguishable  bondings  in  and  out,  sometimes  of 
a  trembling  motion,  with  scarcely  perceptible  bending^  The  dancing 
notion  of  the  granules  he  belieyes  to  be  due  to  the  same  cause  as  the 
oscillations  of  the  threads,  yiz.  rapid  changes  in  the  molecular  frame- 
work. 

Cystolifhs  of  Cueurbitaoees.* — O.  Fenzig  describes  the  cystoliths 
which  he  has  obseryed  in  the  leayes  and  bracts  of  Momordica  eehinata 
and  JIT.  eharaniioy  while  they  are  absent  from  the  stem,  tendrils,  and 
flower.  In  JIf.  eehinaia  they  are  found  chiefly  in  greatly  enlarged 
epidermal  cells  in  the  under  side  of  the  leaf,  fixed  to  a  lateral  waJl ; 
not,  as  in  the  corresponding  cells  of  FicuSy  to  the  outer  wall. 
AlUiough  the  cystolitiis  are  commonly  found  in  adjoining  cells 
formed  by  division  of  a  mother-cell,  they  do  not  unite.  In  JIT. 
darantia  numerous  epidermal  cells  occur  with  cystoliths  united  into 
groups,  radiating  from  a  common  centre  of  the  group. 

Cliloroph7ll.t — A.  Hansen  adopts  the  following  method  for 
obtaining  chlorophyll-green,  using  for  preference  young  plants  of 
wheat  After  boiling  in  water  for  half  an  hour,  and  drying,  the 
material  is  extracted  in  the  dark  with  96  per  cent  alcohol,  the  extract 
evaporated  to  one-eighth  its  volume,  saponified  with  soda  at  the 
boiling  temperature,  the  ley  diluted  with  water  and  treated  with 
sodium  chloride.  The  green  soap  is  then  heated,  first  with  petroleum- 
ether,  next  with  pure  ether ;  the  former  of  which  dissolves  out  the 

*  Arch.  ItaL  Biol.,  iii.  (1S84)  1  pi.    See  Bot  Ztg.,  zlii.  (1884)  p.  334. 
t  Arbeit.  Bot  Ixwt  Wiirzborg,  iu.  (1684)  pp.  123^3. 
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xanihoph  jU,  Hansen's  ohioiophyll-yellow.  -  The  soap»  deprived  of  this 
yellow  pigment,  is  now  extracted  with  alcohol-ether,  and  the  pigment 
thus  extracted,  not  vet  quite  pore,  purified  and  oiystallized  hy  repeated 
solation  in  alcohol-ether.  It  crystalliaes  in  sphero-crystals.  The 
oompositio  of  this  suhstance,  resolting  from  two  analyses,  was  as 
follows :-  67  •  26-67  •  94,  H  10  •  63-10  •  86,  0 16  •  97-16  •  12,  N  6  •  12- 
6  *  55  per  c  nl 

Chlorophyll-green,  as  Hansen  calls  the  substance  thus  obtained, 
is  a  black*green  powder,  easily  soluble  in  dilute  alcohol  and  water, 
moderately  easily  in  alcohol-ether,  chloroform,  and  fixed  oils;  with 
difficulty  in  pure  ether,  absolute  alcohol  and  acetic  ether ;  insoluble 
in  petroleum-ether  and  bisulphide  of  carbon.  It  dissolves  in  conoen* 
trated  sulphuric  acid  with  a  green  colour ;  concentrated  hydrochloric 
acid  produces  a  green  substance  insoluble  in  ether ;  nitric  acid  dis- 
solves it  with  a  light  red  colour ;  nascent  hydrogen  bleaches  its  solu- 
tion ;  solution  of  silver  is  energetically  reduced  by  it.  The  aqueous 
solution  of  chlorophyll-green  is  very  susceptible  to  light,  as  also  is  that 
in  chloroform ;  a  solution  in  ether  is  more  persistent,  one  in  alcohol 
still  more  so.  The  spectrum  of  a  solution  shows  tlie  four  bands  of 
the  alcoholic  extract  of  chlorophyll,  but  somewhat  displaced  towards 
the  blue  end  of  the  spectrum. 

The  chlorophyll-yellow,  which  is  separated  from  chlorophyll- 
green  by  petroleum-ether,  crystallizes  in  dark  yellow  needles.  The 
solutions  are  not  fluorescent ;  the  absorption  spectrum  has  only  three 
bands  in  the  blue  half,  none  in  the  red.  It  is  soluble  in  alcohol- 
ether,  petroleum-ether,  and  chloroform.  The  quantity  of  chlorophyll- 
yellow  present  in  green  leaves,  as  compared  with  that  of  chlorophyll- 
green,  is  only  about  1  per  cent. 

Fluorescence  of  Chlorophyll  in  Leaves.* — J.  Beinke  cOTrects  his 
previous  statement  that  the  chlorophyll  of  living  leaves  does  not 
fluoresce.  In  the  thick  leaves  of  Ficua  dastica  he  finds  a  certain 
amount  of  fluorescence,  thoagh  very  feeble  compared  to  that  of  an 
alcoholic  solution  of  ohlorophylL 

Morphology  of  Chlorophyll -grains.t  —  A.  Tschirch  repeats 
evidence  in  favour  of  his  view — as  opposed  to  that  of  F.  Sohmitz — 
that  every  grain  of  chlorophyll  is  surrounded  by  its  own  membrane 
of  protoplasm,  the  colouring  matter  of  two  different  grains  never 
actually  being  in  contact.  He  also  reaffirms  the  statement  that  every 
grain  of  chlorophyll  is  composed  of  a  colourless  matrix  or  frame- 
work, the  spaces  between  the  meshes  of  this  being  filled  up  by  the 
colouring  substance. 

Formation  of  Oum  in  Wood.t~B.  Frank  has  examined  the 
mode  of  formation  and  the  physiological  significance  of  gum  in  a 
number  of  exogenous  trees,  mostly  belonging  to  the  Leguminosad  and 
AmygdalecB.     It  is  the  universal  product  of  special  conditions,  and 

*  Ber.  Deuteoh.  Bot.  Gesell.,  ii.  (1884)  pp.  265-8. 

t  Gesfill.  Naturf.  Freunde  Berlin,  May  20,  1884.    See  Bot.  GentralbL,  six. 
(1884)  p.  254.    Cf.  this  Journal,  iii.  (1883)  p.  688 ;  iv.  (1884)  p.  920. 
X  Ber.  Dcutfich.  Bot.  Gesell.,  ii.  (1884)  pp.  321-32. 
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can  always  be  indaoed  by  the  production  of  tbese  conditions ;  as,  for 
example,  in  the  Amygdaleaa  by  the  wounding  of  any  part  of  the 
stem,  and  the  process  of  gummosis  can  then  be  followed  step  by  step. 
In  the  bird-cherry  Pruntu  amttfit,  this  was  found  to  be  uniform  at  all 
periods  of  the  year,  though  the  process  was  slower  in  the  autumn. 
The  red  colouring  of  the  wood,  which  is  always  an  indication  of 
gummosis,  has  its  seat  chiefly  in  the  medullary  rays.  The  brown 
colour  is  due  to  the  presence  in  the  cells  of  gum  in  the  form  of  small 
granules,  which  are  found  especially  on  the  cell- wall,  or  surrounding 
the  starch-grains,  from  which  they  partly  result  from  metamorphosis^ 
partly  also  being  a  new  formation.  After  four  or  fiye  weeks,  the  cells 
of  the  medullary  rays  are  nearly  filled  with  gum,  and  its  formation 
commences  in  the  cavities  of  the  vessels  and  wood-cells ;  these  also 
now  Aflgnming  a  morc  or  less  yellow  or  red  colour.  This  is  frequently 
accompanied  by  the  formation  of  thyllas,  which  also  help  to  fill  up 
the  vessels.  The  purpose  of  this  internal  formation  of  gpim,  which  is 
analogous  to  the  formation  of  resin  in  the  GonifortB,  is  to  form  air- 
tight plugs  to  the  vessels.  The  dark  colour  of  the  duramen  in  many 
troes  is  due  to  similar  causes. 

A.  Meyer  *  points  out  that  a  closing  of  open  tracheids  by  plugs  of  a 
peculiar  substance  takes  place  also  in  the  fleshy  rhizomes  of  some 
monoootyledonous  plants,  e.  g.  Veratrum  album.  He  doubts,  however, 
whether,  in  either  instance,  this  substance  formed  within  the  tissue  is 
properly  described  as  gum. 

Oil-receptacles  in  the  Fruit  of  irmbellifbrsB.t — J.  Lange  describes 
the  development  of  these  organs,  both  in  general  terms  and  in  a 
number  of  particular  species.  They  originate  from  a  group  of  four 
similar  cells  distinguished  from  the  others  in  the  pericarp  by  their 
greater  refrangibility.  They  are  arranged  in  corners  of  a  square  with 
an  intercellular  space  between  them,  which  gradually  developes  into 
the  oil-receptacle.  The  secreting  cells  have  very  thin  walls,  and 
dear  translucent  protoplasm ;  the  oil  has  a  yellowish-grey  colour. 

Influence  of  Cortical  Pressure  on  the  Bast-fibre4 — F.  von 
Hohnel  calls  attention  to  the  displacement  by  which  the  bast-fibres 
of  Urticaceaa,  many  Asolepiadece,  MimosesB,  and  Linaceaa,  when  but 
slightly  or  not  at  all  lignified,  are  broken  up  into  a  pumber  of  longer 
or  shorter  segments,  usually  separated  from  one  another  by  knots 
composed  of  various  simple  or  compound  disks.  This  breaking  up 
results  from  the  diflerent  segments  of  the  same  bast-fibre  being 
subjected  to  radial  pressures  of  different  intensities,  by  which  they 
are  pushed  apart.  They  consist  either  simply  of  sharp  curvatures  of 
the  fihres,  or  more  often  are  connected  with  actual  rupture  of  single 
layers  or  of  masses  of  layers.  These  knots  were  detected  in  about 
two-thirds  of  between  fifty  and  sixty  species  of  dicotyledons  examined, 
but  appear  to  be  entirely  wanting  in  monocotyledons. 

*  Ber.  Dentsch.  Bot  Oesell.,  ii.  (1884)  pp.  37£h-6. 

t  Lange,  J.,  *  Ueber  die  Entwickelang  aer  Oel-behaller  lq  dea  FrucLtcu  der 
UmbellifereD/  16  pp.  (1  pi.)  Konigsberg,  1884. 

^PriDgaheim'B  Jahrb.  Wiaa.  Dot.,  zv.  (1884)  pp.  811-26  (3  pis.). 
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Conrte  and  Tenninatioii  of  the  Sieve-tabes  in  the  Leaves.* — 
A.  Koch  has  carried  out  a  series  of  observations  on  this  subject,  of 
which  the  following  are  the  general  oondnsions : — 

1.  At  the  periphery  of  the  leaf  are  the  blind  ends  both  of  the 
traoheids  and  of  the  sieve-tubes  of  strong  fibrovascular  bundles.  The 
tracheids  of  the  delicate  bundles  which  run  towards  the  margin  of 
the  leaf  are  attached  at  a  right  angle  to  those  of  the  sympodial  mar- 
ginal bundle,  and  do  not  end  blindlj ;  and  the  same  is  ihe  ease  with 
me  sieve-tubes.  In  the  interior  of  the  leaf  there  are  usually  no  sienre- 
tubes  in  the  last  ramifications  of  the  bundles  with  free  ends. 

2.  The  sieye>tubes  of  the  reticulate  bundles  are  attached  directly 
on  all  sides  to  one  another,  and  form  no  blind  ends.  Anastomoses 
of  sieve-tubes  between  the  upper  and  lower  sieve-portions,  especially 
of  stronger  bundles,  open  a  communication  between  the  two  groups  of 
sieve-tubes. 

8.  The  sieve-tubes  never  leave  the  immediate  neighbourhood  of 
the  tracheids,  as  the  laticiferous  tubes  do. 

4.  All  the  sieve-tubes  of  the  leaves  have  conducting  cells ;  the 
membranes  between  the  two  are  perforated  by  numerous  pores. 

6.  The  sieve-tubes  of  the  upper  sieve>portion  of  all  delicate 
bundles  are  surrounded,  in  the  leaves  of  all  species  of  Oucurbitaoeo 
examined,  by  green  parenchymatous  cells,  and  are  in  close  apposition 
to  the  yrtil  of  the  palisade-cells.  According  to  Sachs's  hypotiiesis  of 
the  formation  of  albuminoids  in  the  sieve-tubes,  this  is  a  speciality  of 
the  upper  sieve-tubes  which  is  wanting  in  the  lower  sievo-portiona. 
We  have  here  a  peculiarity  of  the  Oucurbitaoeas ;  in  other  plants  with 
bicollateral  caulme  bundles  the  delicate  bundles  which  run  through 
the  green  parenchyma  have  only  lower  sieve-portions. 

6.  A  similar  special  function  is  also  performed  by  the  peripheral 
cells  of  the  lower  sieve-portions,  which,  in  the  Cucurbitacefe  examined, 
are  very  rich  in  albuminoids,  as  soon  as  the  leaf  is  placed  in  fiivour- 
able  conditions  for  assimilation.  These  albuminoids  are  very  often 
formed  only  in  those  cells  whose  wall  is  in  direct  contact  with  that 
of  the  palisade-cellB. 

7.  Gells  of  this  kind  always  accompany  the  rows  of  tracheids  of 
the  inner  ends  of  the  bundles  up  to  the  last,  at  least  in  all  the  Cucur- 
bitaoefld  examined,  and  in  some  other  plants. 

8.  The  sieve-tubes  of  the  delicate  bundles  of  GucurbitaceaB  were  in 
summer  found  to  be  almostfiUed  only  with  thin  fluid  contents,  and 
to  be  free  from  mucilage;  in  November,  on  the  contrary,  in  Ei^Uium^ 
they  were  almost  all  full  of  mucilage.  The  cause  of  this  phenomenon 
was  not  discovered.  The  same  peculiarity  was  exhibited  by  the  sieve- 
tubes  of  the  cotyledons  of  Oucurbitay  from  winter  sowings,  at  the  time 
when  the  reserve  materials  were  being  transported. 

9.  The  sieve-tubes  of  the  cotyledons  of  (hcurbita  dried  in  the 
ordinary  way  were  closed  by  thick  layers  of  callus  after  the  dis- 
appearance of  the  mucilage.  The  same  phenomena  were  observed  in 
the  sieve-tubes  of  the  stem  of  plants  of  Oueurhita  kept  for  a  time  in 

.•  Bot.  Ztg.,  xlii.  (1884)  pp.  401-11,  417-27  (1  pi.). 
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ihe  dark.  Experiments  on  dried  ootjledons  confirmed  Wilhelm's 
idea  Umt  in  annnal  plants  the  calloB  does  not  again  disappear  from 
sifinre-tabes  that  have  ceased  to  be  active. 

Mechanical  Function  of  the  Epidermis.* — J.  E.  F.  af  Elercker 
defleribes  the  peculiar  stmctore  of  the  epidermis  of  the  nearly  leafless 
stem  of  ApkyUanihea  monspeliefuis,  which  is  provided  with  a  nmnber 
of  longitodinal  ridges,  caused  by  great  thickening  of  the  walls  of  the 
layer  of  epidermal  cells  which  immediately  surrounds  the  internal 
tissue.  This  layer  corresponds  in  function  to  the  epidermal  and 
snb-epidermal  collenchyma-  or  bast-bundles  of  other  stems.  At  the 
base  of  the  stem  the  mechanical  function  of  this  epidermis  is  per- 
fcnned  by  the  epidermis  of  the  leaf-sheaths. 

CcmparatiYe  Anatomy  of  Leaves  of  Chr780iiplenium.t-^In  a 
detailed  comparative  anatomy  of  the  leaves  of  ChryBotphnium,  J. 
Borodin  mentions  a  peculiarity  in  the  stomata  of  0.  aUemifoUum. 
They  are  formed  in  groups,  exclusively  on  the  under  side  of  the 
leaf,  tad  in  each  group  the  separate  stomata  are  developed  at  very 
difbreut  times.  The  same  peculiarity  was  observed,  though  less 
strikingily,  in  other  species  of  ihe  genus. 

Adaptation  of  Leaves  to  their  environment^ — ^F.  Johow  do- 
ficribeB  the  various  contrivances  by  which,  in  tropical  countriesi 
leaves  are  protected  from  the  too  intense  direct  sunli^t  which  would 
otiierwise  destroy  the  chlorophyll.  One  very  conmion  arrangement 
for  this  purpose  is  the  vertical  position  of  the  lamina  of  the  leaf, 
whioh  is  either  hereditary  in  all  the  leaves,  or  occurs  only  in  those 
which  are  exposed  to  the  sun.  The  same  object  is  effected  by  the 
folding  of  the  leaf  on  the  mid-rib,  a  proceeding  greatly  facilitated  by 
the  parallel  venation  of  most  endogens.  Anoti^er  contrivance  for  the 
flune  purpose  is  the  periodical  movement  of  leaves  or  of  segments  of 
leaves.  The  red  pigment  of  young  leaves  and  branches,  and  the  hairy 
covering  of  the  veins  of  leaves,  protect  the  conducting  tissue  from  too 
intense  light  Protection  against  too  rapid  transpiration  is  afforded, 
in  some  cases,  by  the  partial  or  complete  suppression  of  the  lamina ; 
in  others  by  l^e  very  great  development  of  the  cuticle  or  epidermis, 
which  in  some  tropical  plants  is  carried  to  an  excessive  extent ;  in 
others  again  by  the  preponderance  of  palisade-tissue  in  the  hypo- 
dermal  region;  while  in  leaves  which  remain  in  the  shade,  spongy 
parenchyma  with  large  intercellular  spaces  is  the  prevalent  form  of 
tiflsne. 

Dehiscence  of  Anther8.§— M.  Leclerc  du  Sablon  describes  the 
mechanical  contrivance  which  causes  the  dehiscence  of  anthers,  pro- 
duced by  a  "  fibrous  layer  "  beneath  the  epidermis,  composed  of  cells 
with  peculiar  thickenings,  but  which  are  otherwise  very  thin-walled. 
The  contraction  of  the  anther-valves  during  dehiscence  is  always 

*  Boi  OentmlbU  xiz.  (1884)  pp.  215-21. 

t  Arbeit  St.  Petersb.  Natiirf.-Ge8eU.,  xi?.  (1883)  pp.  32-40  (Bossian).    See 
Boi  Centnlbl.,  xix.  (1884)  p.  291. 


I  Prin^eiin'B  Jahrb.  Wiss.  Bet.,  zv.  (1884)  pp.  282-310. 
f  Comptes  BendnB,  zcix.  (1884)  pp.  892-5. 
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produced  by  the  unequal  oontraction  of  the  non-lignified  puts  and 
of  the  ligmfied  thickenings.  This  is  very  strikingly  the  case  with 
the  spiral  cells  of  thefanther  of  IrU.  The  principle  of  dehiscence  is 
the  same  whether  it)  is  longitudinal  or  by  pores ;  in  the  latter  case 
the  fibrous  layer  hafl  either  disappeared  or  is  fonctionless,  except 
towards  the  smnmit  of  each  anther-lobe.  The  layer  may  be  only  one 
cell  or  several  cells  in  thickness,  and  presents  Tarioos  degrees  of 
complexity.  The  dehiscence  of  the  sporangia  of  some  Hepaticsa, 
snch  as  Ondypogeia  and  Jungermarmia^  is  brought  about  in  precisely 
the  same  way. 

Calosreous  Glands  of  PlumbagineflB.* — G.  Volkens  has  examined 
the  calcareous  incrustation  which  is  frequently  so  conspicuous 
on  the  surface  of  leaves  of  Plumbagineie,  in  as  many  as  seventy- 
five  species,  and  finds  it  to  be  due  to  the  presence  of  calcareous 
glands.  These  glands  are  globular,  and  are  composed  of  eight  cells 
which  proceed  from  a  single  epidermal  cell.  This  divides  first  by 
two  septa  vertical  to  the  surface  crossing  one  another  at  right  angles ; 
each  of  these  four  cells  again  dividing  into  two  by  a  vertical  waUL 
All  the  walls  of  these  cells  are  remarkably  thin ;  they  all  contain  a 
dense  finely  granular  protoplasm.  These  glands  are  seoretion-organii^ 
developing  and  excreting  m  the  first  place  a  large  amount  of  water, 
which  exudes  as  drops  when  evaporation  is  hindered.  Their  function 
in  the  greater  number  of  species  belonging  to  the  order  is  therefore 
simply  to  counteract  any  abnormal  relationship  between  the  amount 
of  water  given  off  by  the  leaves  and  the  amount  absorbed  bv  the  root, 
and  hence  to  serve  as  a  preventative  of  excessive  transpiration.  But, 
in  addition  to  this,  the  glands  serve,  in  a  large  number  of  species,  for 
the  elimination  of  superfluous  salts  of  calcium,  in  the  form  of  the  acid 
carbonate,  which  passes  into  the  neutral  salt  on  the  evaporation  of 
the  water.  In  some  species  this  causes  a  calcareous  deposit  as  thick 
as  the  finger-nail.  In  order  to  prevent  too  great  evaporation  in 
xerophilous  species,  these  glands  are  frequently  depressed  below  the 
level  of  the  remaining  epidermal  cells.  The  calcareous  incrustation 
itself  may  also  serve  the  same  purpose. 

ProtectiYe  Contrivances  in  the  Bulbs  of  Ozalis.t— F.  Hildebrand 
describes  the  mode  in  which  the  bulbs  of  various  American  and 
South  African  species  of  OaealU  are  protected  against  the  injurious 
influences  of  the  climate.  In  the  former  the  bulbs  consist  of  a  large 
number  of  scales,  only  the  outermost  of  which,  from  their  mem- 
branous texture,  are  protective,  the  innermost  serving  only  as  reserves 
of  food-material ;  while  the  intermediate  scales,  which  form  the  bulk 
of  the  bulb,  serve  both  purposes ;  these  are  often  provided  with  silky 
or  glandular  hairs.  In  the  South  African  species,  the  bulb  consists 
of  only  a  comparatively  small  number  of  scales,  the  innermost  being 
composed  almost  entirely  of  starchy  parenchyma,  and  serving  therefiDre 
for  nutrition,  while  the  outer  ones  are  protective  only,  and  there  is  no 
transition  from  one  to  the  other.    This  is  accompanied  by  a  difference 

*  Ber.  Deutsch.  Bot  Gesoll.,  ii.  (1884)  pp.  384-42  (1  pi.), 
t  Ibid.,  pp.  108-11. 
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Abo  in  tihe  mode  of  gemunation.  Both  kinds  often  form  at  the  period 
of  vegetation  one  or  more  bolbona  or  fusiform  roots  at  the  base  of 
tiie  btdb,  frequently  of  great  length,  the  cells  of  which  are  filled  with 
water,  and  famish  a  supply  of  this  material  to  the  young  plant. 

De  Bary*8  Yegetatiye  Organs  of  Phanerogams  and  Ferns.* — 
This  excellent  translation  of  a  yery  valuable  work  is  a  great  boon  to 
English  botanists.  It  treats  in  an  exhaustive  and  masterly  way  of 
the  fonns  of  tissue  found  in  vasoular  plants  (which  he  classifies 
under  (1)  cellular  tissue,  (2)  sclerenchyma,  (3)  secretory  structures, 
(4)  tracheflB,  (5)  sieve- tubes,  and  (6)  laticiferous  vessels) ;  the  primary 
anangement  of  these  forms  of  tissue;  and  the  secondary  changes 
produced  by  growth  in  thickness.  The  treatment  of  the  vasccdar 
bandies  is  especially  new  and  important 

0,  Fhysioloffy.f 

Influence  of  Light  on  the  Gtoimination  of  Seed8.t-*A.  Adrianow- 
sky  has  made  a  very  large  number  of  experiments  with  reference  to 
this  question.  The  general  conclusion  which  he  draws  from  them  is 
that  diffused  light  has  no  influence  on  the  products  of  germination, 
bnt  that  it  retajrds  this  process.  In  all  cases  he  found  germination 
to  proceed  more  quickly  in  the  dark  than  in  full  light ;  the  retarding 
eflbct  of  green  light  wks  also  very  obvious  in  all  the  experiments ; 
while  all  the  other  results  varied  greatly  in  the  different  experiments. 
In  a  few  cases  germination  was  even  more  rapid  in  violet  and  blue 
light  than  in  tiie  dark.  As  a  general  result  it  appears  to  be  the 
iUnminating  rays  of  the  spectrum  that  exercise  a  retarding  effect  on 
gennination. 

Effect  of  Depth  of  Sowing  on  the  Oermination  and  Growth  of 
nanti.f— 'There  are  no  definite  results  obtained  by  the  experiments 
described  by  E.  Wollny,  but  the  general  outcome  seems  to  be  that 
the  deeper  ihe  seeds  or  tubers  are  laid  in  the  soil  the  more  irregularly 
ind  the  later  do  the  plants  appear  above  ground,  and  there  seems  to 
be  a  definite  depth  for  each  kind  of  seed ;  but  this  is  again  dependent 
on  weather  and  soil.  In  experiments  with  rye,  it  appeared  that 
deeply  sown  seed  suffered  much  more  from  winter  cold  than  the 
shallow  sown  seeds,  and  when  potatoes  are  sown  deep  there  is  less 
chance  of  their  being  attacked  by  disease. 

Influence  of  Water  on  the  Growth  of  Plants. 0—Hellriegel  has 
investigated  the  questions:  How  much  water  does  a  plant  transpire 

*  BeBary,  A^ '  Comperatiye  Anatomy  of  the  Vegetative  Organs  of  the  Phan* 
vngUDs  and  Ferns.  Tranalated  by  F.  O.  Bower  and  D.  N.  Bcott'  8vo,  Oxford, 
low. 

t  TluB  gubdiviflion  oontains  (1)  Reproduction  (including  the  formation  of  the 
BDlryoand  aooompanying  proceflsee) ;  (2)  Oermination ;  ^8)  Growth ;  (4)  Beepira* 
^»  l5)  Movement ;  and  (6)  Chemical  proceeaes  (inoluaing  Fermentation). 

t  Sachr.  d.  Petrowskischen  Agrioultor  n.  Forstakad.  Moekan,  yi.  (1883)  pp. 
171-92  (Russian).    Bee  Bot.  Oentralbl.,  xix.  (1884)  p.  73. 

f  Brad.  Gentr.,  1884,  pp.  293-9.  See  Joum.  Ohem.  Soo.—Ab6tr.,xlvi.  (1884) 
p.  1404. 

'  Bled.  Oentr.,  1884,  pp.  475-84.  See  Joun.  Ghem.  Soo.— Abstr.,  xlvl  (1884) 
*•  Hoi-2. 
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under  normal  oonditions  ?  How  mnoh  water  mnst  be  present  in  Hhe 
soil?  And  how  is  the  proper  qoantitj  of  water  to  be  retained? 
Barley  was  sown  in  quartz  sand,  to  which  had  been  added  sufficient 
plant-food,  and  the  amount  of  water  present  was  60  per  cent  of  the 
whole  retainable  water.  The  observations  showed  that  the  evapora- 
tion was  much  more  dependent  on  the  temperature  of  the  air  than  on 
the  evaporating  surfaces ;  a  rising  temperature  vnth  dryness  increased 
the  evaporation,  and  vice  ver«2,  when  the  temperature  remains  con- 
stant, then  the  moisture  of  the  air  greatly  affects  the  evaporation, 
which  may  in  dry  air  be  raised  to  double,  and  in  moist  air  reduced 
to  one-half  that  which  is  evaporated  under  normal  conditions ;  but 
this  alteration  has  no  effect  on  the  physiological  functions  of  the 
plant  so  long  as  the  condition  of  soil  remains  normaL  A  long 
account  of  the  construction  of  the  apparatus  used  in  the  research  is 
given.  The  rapidity  of  the  air-currents  has  much  influence  on  the 
evaporation,  but  the  effect  is  much  less  than  those  exerted  by  warmth 
and  moisture.  To  observe  the  effect  of  light,  two  healthy  and  well- 
grown  barley  plants  were  examined,  the  one  under  a  bell-jar  painted 
white,  the  other  under  a  clear  glass  jar,  both  of  them  connected  with 
the  ventilating  apparatus  above  referred  to ;  other  coloured  shades  were 
also  employed,  but  all  with  a  similar  result,  that  light  has  a  very 
considerable  influence,  but  not  so  great  as  that  exercised  by  heat  and 
moisture. 

Experimenting  with  sunflowers,  the  author  finds  that  the  rise  of 
the  sap  is  independent  of  the  leaves,  and  that  moisture  is  carried  up 
by  the  roots,  so  long  as  there  is  a  certain  degree  of  water  in  the  soil ; 
the  minimum  of  moisture  seems  to  be  slightly  above  8  per  ceni  of 
the  dried  soil. 


of  Plants.* — ^The  second  part  of  H.  HSUer's  paper  on 
this  subject  is  devoted  to  intermolecular  respiration.  The  metiiod  em- 
ployed for  measuring  this  is  entirely  the  gasometric ;  and  the  apparatus 
used  is  described  and  figured.  The  observations  were  made  on  young 
seedling  plants  of  about  ten  species  of  flowering  plants.  The  results 
from  the  different  plants  were  not  uniform,  the  comparative  intensity 
of  the  normal  and  the  molecular  respiration  differing  in  different 
species,  and  apparently  in  the  same  plant  under  different  conditions. 

Bespiration  of  Tissues  not  containing  ChlorophylLt — O.  Bonnier 
and  L.  Mangin  find  their  experiments  on  this  suDJect  generally  con- 
firm the  results  of  those  on  fungi.  But  they  have  obtained  some 
important  results  respecting  the  variation  of  respiration  during  the 
development  of  plants,  and  the  constancy  of  the  relationship  between 
the  amounts  of  gas  absorbed  and  evolved.  The  experiments  were 
made  on  roots,  rhizomes,  seeds,  flowers,  &c. 

Solar  light,  direct  or  diffused,  diminishes  the  interchange  of  gases ; 
while  the  intensity  of  respiration  increases  with  the  temperature.  The 

*  Ber.  Dentflch.  Boi  Geaell.,  ii.  (1884)  pp.  806-21  (2  plB.>  Of.  this  Jonrnsl, 
iv.  (1884)  p.  921. 

t  Ann.  Set.  Nat.,  xviii.  (1884)  pp.  298-882  (2  pis.).  See  infra,  p.  104 ;  also 
this  Journal,  ill.  (1883)  p.  396. 


ZOOLOOT  AND  BOTANT.  HI0B0600PY,  BIO.  95 

i&ftenBity  of  lespiratioii    varies   dnrmg   deyelopmenty    attaining   a 

m^Timifiw  during  the  period  of  germination. 

CO 
For  the  same  individaal,  the  fraction  *     ^'  is  the  same  in  light 

and  in  darkness ;  it  is  also  constant  under  variations  of  temperature 
iod  of  pressure.  The  fraction  is  in  general  less  than  unity  while 
pluitB  are  developing  rapidly  and  storing  up  their  food-materials,  in 
the  endosperm,  cotyledons,  rhizomes,  bulbs,  &c ;  the  net  result  of 
respiration  is  then  an  assimilation  of  oxygen.  But  during  this  period 
the  value  of  the  fraction  varies,  decreasing,  reaching  a  minimum,  and 
then  increasing. 

Sespiratory  Combustion.t— The  experiments  of  P.  Schiitzen- 
borger  were  made  with  a  view  to  ascertain  the  effect  of  the  presence 
of  certain  organic  substances  on  the  respiratory  combustion  of  yeast- 
eells.  Similar  flasks  were  filled  with  equal  quantities  of  water 
flatnnted  with  oxygen,  an  equal  amount  of  yeast  was  added 
to  all  of  them,  and  tiien  known  weights  of  the  particular  substances 
employed,  and  after  the  lapse  of  a  given  time,  the  amount  of 
oxygen  which  had  been  absorbed  was  determined  by  titration. 
The  organic  substances  added  were  different  varieties  of  sugar, 
mannitol,  various  alcohols,  glycerol,  acetic,  butyric,  tartaric  and 
other  aeidsy  sodium  acetate,  Bochelle  salt,  and  other  salts,  amido- 
oompoonds,  hydrocyanic  acid,  and  chloroform.  Some  of  these  sub- 
stances have  no  appreciable  effect  on  the  respiratory  combustion, 
others,  such  as  hydrocyanic  acid  and  chloroform,  check  or  retard  it 
considerably.  Invertin^^  sugar,  ethyl  alcohol,  and  sodium  acetate 
accelerate  the  absorption  of  oxygen  in  a  very  marked  manner,  whilst 
glycerol  and  the  higher  homologues  of  ethyl-alcohol  exert  a  similar 
bat  much  less  energetic  action.  Methyl-alcohol  has  little  or  no 
infloenoe  on  the  process.  The  effect  of  the  most  active  substances  is 
equally  well  observed  with  fresh  yeast,  or  with  yeast  which  has  been 
exhausted  and  washed,  but  the  effect  of  the  less  active  substances  is 
more  clearly  observed  when  the  exhausted  yeast  is  employed,  because 
the  sabstanoes  naturally  present  in  the  fresh  yeast  are  more  combus- 
tible than  those  which  are  added. 

The  results  show  that  ethyl-alcohol  is  particularly  apt  to  undergo 
■low  physiological  combustion,  its  power  in  this  respect  being  equal 
to  thi^  of  inverting  su^r.  It  is  possible,  indeed,  that  the  inverting 
B'Wtt  ia  first  converted  into  alcohol  and  then  consumed,  and  if  this  be 
^^i  ethyl-alcohol  and  the  alkaline  acetates  must  be  classed  in  the 
Wit  rank  amongst  those  substances  which  undergo  combustion  in  the 
^^g  organism. 

Beliotropic  and  Oeotropic  Torsion.^— H.  Ambronn  finds  that 
wea  of  Chleus  display  a  torsion  of  the  leaf-stalk  as  the  result  of 
^tunination  from  one  side,  even  when  the  weight  of  the  lamina  of 
the  lenf  ig  counterbalanced.    The  conditions  in  which  torsions  are 

•  See  tn/ra,  p.  104. 

t  Comptes  Kendus,  zcviii.  (1884)  pp.  1061-4. 

X  Bet.  Deutsch.  Bot.  Geaell.,  ii.  (1884)  pp.  183-90. 
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affected  bj  theinflaenoe  of  light  or  gravitj  hedistingnishes  nnder  two 
oases.  The  first  is  when  a  cnrred  organ  is  affected  by  either  of  these 
agents  in  a  plane  at  right  angles  to  the  plane  of  carvatare ;  apparent 
or  even  actual  torsions  may  then  result ;  and  these  probably  play  an 
important  part  in  the  mechanics  of  climbing  plants.  Torsions  may 
also  arise  from  light  or  gravitation  acting  from  one  side  on  symme- 
trical organs  in  such  a  way  that  the  direction  of  gravity  or  of  the  rays 
of  light  does  not  coincide  with  the  plane  of  symmetry  of  the  organ. 
In  this  way  are  brought  about  the  heliotropic  torsions  of  the  leaf- 
stalk of  many  plants. 

Oeotropic  Sensitiveness  of  the  Apex  of  the  Aoot* — G.  Firtsok 
has  determined  by  experiment  the  two  following  laws  on  this  subject : 
— (1)  If  placed  vertically,  roots  of  seedlings  from  which  the  apex  has 
been  removed,  grow  as  quickly,  or  nearly  so,  in  length,  as  those  that 
have  not  been  decapitated.  (2)  The  roots  of  seedlings,  when  placed 
in  a  horizontal  position,  if  too  large  an  extent  of  the  apex  has  not  been 
cut  off,  grow  more  quickly  in  length  than  those  that  have  not  been 
decapitated,  but  manifest  no  geotropic  curvature.  From  these  facts 
he  draws  the  conclusion  that  geotropic  curvature  is  prevented  by  the 
removal  of  that  formative  tissue  which  operates  in  the  renewal  of  the 
root-cap ;  and  that  this  cap-forming  meristem  is  therefore  the  tissue 
which  is  geotropically  sensitive. 

Deviation  of  Aoots  from  their  Kormal  Direction  through  the 
Influences  of  Oases.t — ^For  this  phenomenon  H.  Molisch  proposes  the 
term  '*  aerotropism,"  and  lays  down  the  following  laws  as  the  result  of 
observation : — 

1.  When  a  growing  root  is  subjected  on  one  side  to  the  inflnenoe  of 
certain  gases  in  such  a  way  that  the  gas  is  presented  for  a  considerable 
time  in  unequal  quantities  on  two  opposite  sides,  the  root  deviates  in 
a  definite  way  from  its  normal  direction  of  growth. 

2.  This  influence  of  gases  on  growing  roots  has  been  determined 
in  the  case  of  oxygen,  carbonic  acid,  chlorine,  hydrochloric  acid, 
carburetted  hydrogen,  anmionia,  chloroform,  ether,  and  others. 

3.  The  roots  are  sensitive  in  different  degrees  to  different  gases ; 
oxygen  causes  slight,  carbonic  acid  more  decided,  and  chlorine  very 
great  deviations. 

4.  If  a  gas  acts  too  strongly  on  the  root,  it  curves  towards  the 
source  of  the  gas  (positive  aerotropism),  but  if  to  a  moderate  intensity 
only,  away  from  it  Q[Legative  aerotropism).  The  effect  of  oxygen  is 
somewhat  more  complicated. 

5.  Positive  aerotropism  is  the  result  of  the  concave  side  being 
injured,  and  hence  growing  less  rapidly  in  length  than  the  opposite 
side.  It  is  difficult  to  explain  why,  in  negative  aerotropism,  the  side 
exposed  to  the  action  of  the  gas  should  grow  most  rapidly. 

6.  Decapitated  roots  display  the  same  phenomena  as  uninjured 
with  regard  to  aerotropism,  but  to  a  smaller  extent. 

*  Ber.  Deutach.  Bot.  Gesell.,  ii.  (1881)  pp.  248-^5. 

t  Anzeig.  K.  Akad.  Wias.  Wien,  1884,  p.  14&  See  Naturforaoher,  xvii. 
(1884)  p.  366.  Also  Ber.  Deutsoh.  Bot  GeseU.,  u.  (1884)  pp.  160-9.  Cf.  this 
Joarnal,  iv.  (1884)  p.  772. 
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AUnuninoid  Constitaeiits  of  Plants.*— C.  Schnlze  Has  detennined 
the  ezisienoe,  in  seedlings  of  lupin,  besides  asparagin,  of  phenjlamido- 
propionio  acid  and  amidovalerianio  acid,  and  probably  also  of  Incin 
and  tyrosin.    In  addition  there  oocnr  also  peptone,  bodies  of  the 
zanthm  gronp— which  must  be  regarded  as  products  of  decomposition 
of  the  nncleos — ^and  lecithin.    Important  constituents  of  seedlings  of 
the  gourd  are  glutamin  and  tyroein.     The  author  has  also  investi- 
gated the  albuminoid  constituents  of  beet-root,  potato-tubers,  and  of 
the  young  shoots  of  various  trees.    A  specially  interesting  observation 
18  that  the  young  shoots  of  PkUanus  orienialiSj  in  addition  to  asparagin, 
contain  also  not  inconsiderable  quantities  of  allantoin.    In  young 
shoots  of  Uie  plant  are  also  bodies  of  the  xanthin-group. 

Periodical  Formation  of  Adds  in  Succulent  Plantaf— H.  de 
Vries  has  investigated  the  cause  of  the  well-known  phenomenon  that 
in  many  plants  the  tissue  has  a  strong  acid  reaction  in  the  morning, 
while  in  the  evening  only  a  slight  trace  of  free  acid  remains.  The 
acid  is  chiefly  malic  acid,  and  the  phenomenon  is  most  strikingly 
displayed  in  succulent  plants  belonging  to  the  order  Orassulaceas ;  the 
largest  quantity  was  observed  in  Echeveria  metallica.  The  cause  of 
the  periodicity  is  stated  by  De  Vries  to  be  the  greater  rapidity  with 
whidi  the  decomposition  of  vegetable  acids  takes  place  in  the  light 
than  in  the  dark,  although  this  decomposition  is  progressing  at  all 
times,  by  day  and  by  night,  in  all  phmts ;  while  the  production  of 
add,  although  originating  from  the  action  of  light  on  the  leaves, 
actually  takes  place  only  in  the  dark*  The  decomposition  of  these 
adds  he  regards  as  a  process  of  oxidation,  accompanied  by  the  pro- 
duction of  carbon  dioxide  and  water. 

Production  of  Hydrocyanic  Acid  by  Plants-t— A.  Jorissen  has 
demonstrated  the  exiBtence  of  the  power  of  eliminating  hydrocyanic 
add  in  a  large  number  of  plants  belonging  to  widely  separated  natural 
orders,  and  in  different  parts  of  the  plant;  the  list  including  one 
fungus,  Marasmiua  oreadea.  In  addition,  he  has  found  the  same 
property  of  disengaging  hydrocyanic  acid  and  benzoin  aldehyd  in  a 
myriopod  of  the  genus  Fontaria  when  excited.§ 

Presence  of  Amylase  in  Leaves*  li — ^L.  Brasse  has  detected 
amylase  as  an  invariable  constituent  of  the  leaves  of  plants.  It  was 
never  accompanied  by  microbes ;  the  starch  was  always  transformed  in 
the  ordinary  way,  giving  rise  to  a  reducing  sugar  mixed  with  dextrine. 

Autumnal  Tints  of  Foliage.^ — H.  0.  Sorby  points  out  that  the 
antunnal  tints  of  foliage  are  due  to  chemical  changes  in  the  pigments, 
consequent  on  a  more  or  less  complete  loss  of  vitality.  As  a  general 
nle  the  colour  of  leaves  in  their  normal  condition  depends  on 
inriable  mixture  of  two  perfectly  distinct  green  pigments  and  of 
at   least    four  perfectly    distinct    yellow    substances.      The    first 

*  Landwirthflch.  Jahrb.,  zii.    See  Bot.  Ztg.,  xlil.  (1884)  p.  864. 
t  Bot  Ztg.,  xlii.  (1884)  pp.  337-44,  353-8. 
X  BqU.  Acad.  B.  Scl.  Belg.,  liiL  (1884)  pp.  256-8. 
S  See  thiB  Journal,  iil.  (1883)  p.  53. 
Q  Gomptes  Bendus,  xciz.  (1884)  pp.  878-9. 
i  Nature,  xxxi.  (1885)  pp.  105-6. 
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Tisible  effiBct  of  redaoed  yitalit^  is  a  ohange  in  the  gieen  pigments. 
The  chlorophyll  is  changed  into  oolonrless  products,  or,  by  the 
presence  of  a  weak  acid,  into  a  yery  stable  brownish-green,  which 
resists  further  change ;  thus  giving  rise  to  the  prodaction  of  bright 
yellows  or  dull  browns,  as  in  the  alder.  It  is  probable  that  under 
some  conditions  the  chlorophyll  in  leaves  is  changed  by  the  action  of 
light  into  a  red  substance ;  the  change  depending  on  a  certain  amount 
of  reduced  vitality,  as  well  as  on  litUe-understood  conditions  varying 
in  different  kinds  of  plants. 

The  next  series  of  changes  is  beet  studied  in  the  case  of  those 
leaves  which  in  the  first  instance  turn  to  a  bright  yellow,  and  depends 
mainly  on  the  production  of  deeply  coloured  pigments  by  the  oxidiza- 
tion of  tannic  acid  and  other  more  or  less  colourless  substances ;  the 
diffiarence  in  tint  depending  on  the  nature  of  these  substances.  Thus 
the  tannic  acid  in  the  yellow  oak  leaves  changes  into  a  brown  substance ; 
whereas  the  quinotannic  acid  in  yellow  beech  leaves  changes  into  an 
orange-brown.  Fine  effect  very  much  depends  upon  the  production  of 
each  special  tint  in  a  fairly  pure  state.  This  seems  to  be  influenced 
by  the  character  of  the  weather.  It  is  also  important  that  the  half- 
dead  leaves  should  hang  long  on  the  trees,  so  as  to  deyelope  their  full 
colouring  before  being  blown  off  by  the  wind. 

Formation  and  Fermenting  Action  of  Diastase.* — W.  Detmer 
states  his  opinion  that  acids  act  directly  on  the  ferment,  increasing  its 
activity,  and  consequently  facilitating  the  conversion  of  starch  into 
sugar.  This  takes  place  as  the  result  of  peculiar  motions  of  the  mole- 
cules and  atoms,  which  increase  the  molecular  movements  of  diastase. 
The  physiological  importance  of  this  process  consists  in  the  promotion 
of  the  growth  of  the  cell-wall,  connected  with  the  increased  formation 
of  sugar  incited  by  the  acids  of  the  cell-sap.  The  chlorides  of 
potassium  and  sodium  accelerate  the  action  of  the  ferment  when  the 
solution  is  only  slightly  acid,  but  retard  it  when  the  acid  reaction  is 
strong.  In  the  absence  of  the  ferment  they  exercise,  within  a  short 
time,  no  perceptible  influence  on  starch-paste.  Detmer  believes  that 
the  action  of  the  chloride  depends  on  the  setting  free  of  hydrochloric 
acid  by  the  action  of  organic  acids ;  and  this  he  considers  to  be  the 
function  of  chlorides  in  plants.  The  conversion  of  starch  into  sugar 
takes  place  at  10*5°  C. ;  slowly  cooling,  even  to  ^  10°,  followed  by 
a  qui(^  rise  of  temperature,  does  not  diminish  the  fermenting  power. 
Higher  temperatures  destroy  the  ferment.  The  process  continues 
when  the  reaction  is  slightly  alkaline.  The  formation  of  diastase  is 
not  sensibly  affected  by  light;  the  retarding  influence  of  light  on 
starch  is  probably  due  to  increased  respiration,  or  a  greater  recon- 
version of  sugar  into  starch.  Experiments  made  in  January  indicated 
the  entire  absence  of  sugar  and  diastase  in  the  tubers  of  the  potato ; 
after  germination  commences,  diastase  is  formed  in  continually  in- 
creasing quantities.  In  the  cells  of  the  higher  plants  no  diastase  is 
produced  in  the  absence  of  free  oxygen. 

*  Detmer,  W., '  Pflanzenphys.  UnteiB.  iiber  Fennentbildnng  il  fermentative 
Procease/  50  pp.,  Jena,  1884.    See  Bot,  Centralbl.,  xix.  (1884)  p  164. 
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B.   CBYPTOdAKIA. 
OryptogamUL  Vaacularia. 

Apospory  in  Venui.* — ^W.  T.  ThiBelton  Dyer  calls  attention  to  a 
paper  by  Mr.  E.  T.  Draery  (not  yet  published)  as  oontaining  a  report 
of  one  of  the  most  interesting  botanical  obsenrations  which  has  been 
made  for  some  time. 

Mr.  Drnery's  paper  relates  to  a  singular  mode  of  reprodaction  in 
Alhffrium  FUix-foamna  yar.  elarisdma.  In  this  fern  the  sporangia  do 
not  follow  their  ordinary  course  of  deyelopmenty  but,  assuming  a  more 
▼egetatiye  character,  deyelope  more  or  less  well-defined  prothallia, 
which  ultimately  bcAr  arohegonia  and  antheridia.  From  these  ad- 
ventitious prothallia  the  production  of  seedling  ferns  of  a  new 
generation  has  been  observed  to  take  place  in  a  perfectly  normal 
way. 

Mr.  F.  O.  Bower  has  confirmed  Mr.  Druery's  observations,  and 
obtained  from  him  specimens  of  another  fern  (PdyaUchum  angulare 
TBI.  pulcherrima)  which  altogether  eclipses  the  Athyrium,  renuirkable 
as  that  is.  In  the  Polyatichum  the  apex  of  the  pinnules  grows  out 
into  an  irregular  prothalHum,  upon  which  was  demons&ated  the 
existence  of  characteristic  archegonia  and  antheridia.  In  this  case 
the  production  of  the  prothallium  is  not  even  associated  locally  with 
the  sporangia,  but  it  appears  as  a  direct  vegetative  outgrowth  of  the 
normal  spore-bearing  plant.  The  oophoro  is  a  mero  vegetative 
process  of  the  sporophoro,  a  suppression  of  the  alternation  of  the 
^0  generations  which  exceeds  even  that  which  obtains  in  the 
flowering  plant 

Hr.  Drnery's  discovery  is  the  direct  converse  of  the  apogamy  in 
^  fern,  discovered  by  Farlow.  In  this  the  sporophore  is  a  vegetative 
^^lowth  from  the  oophoro.  The  parallel  phenomena  in  Sie  life* 
'^ry  of  the  moss  have  been  known  lor  some  time.  The  obvious 
poe8il]nlitie6  of  discovery  with  rogard  to  the  roproduction  of  ferns  may 
^ow  be  regarded  as  exhausted.  It  may  be  interesting  to  give  the 
mes  of  the  dififerent  steps : — 

1597  Gerarde  Obser?ed  seedling  plants  near  parents. 

1G48  Oieslos  Sporangia. 

1609  Oole      ..  ..     Spores. 

1686  Bay  Hygroscopic  morements  of  sporangia. 

1715  Morison  Baued  seedlings  from  spores. 

1788  Ehrhart  ..     Prothallium. 

1789  Lindsay  Germination  of  spores. 

1827  Kanlfnss  Development  of  prothaUlmn. 

1844  Nigeli  ..  ..     Anthendia. 
1846  Suminski  Archegonia. 

1874  Farlow..  ..     Apogamy. 
1884  Druery  . .  Apospory. 

Btooiata  of  EquisatunLf— Miss  E.  A.  Southworth  gives  the  fol- 
^'^^  account  of  observations  on  the  stomata  of  EquUeium  arvense 

*  Katore,  xxxi.  (1884)  pp.  151  and  216.    See  also  p.  119. 
t  Amer.  Natmralist,  xyiii.  (1884)  pp.  1041-2  (1  pi.). 
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made  at  the  Uniyersity  of  Michigan.  In  the  earliest  stage  the  mother- 
cell  of  the  Btoma  occurs  as  a  cell  of  equal  rank  with  the  others,  but 
divided  into  four  guard-cells  lying  side  by  side,  their  longitudinal 
axes  being  parallel  to  that  of  the  stem.  As  the  ordinary  epidermal 
cells  develope  they  grow  more  in  length  than  in  breadth,  while  the 
stomata  grow  equally  in  both  directions,  and  crowd  upon  the  sur- 
rounding cells.  In  the  meantime  the  outer  pair  of  guard-cells  arch 
over  the  inner  pair,  and  finally  completely  cover  them.  When  mature 
the  guard-cells  are  loaded  wiui  silica  arranged  in  radiating  bars,  and 
usuidly  the  inner  pair  is  entirely  hidden ;  but  if  a  thin  cross-section 
of  a  mature  leaf  is  obtained,  the  two  pairs  of  cells  can  be  seen  one 
above  tho  other.  In  E.  arvenae  the  stomata  are  not,  as  stated  by 
Sachs,  found  in  the  furrows  only ;  in  the  leaves  they  are  found,  as  a 
rule,  invariably  on  the  ridges.  In  this  species  the  distribution  of  the 
stomata  on  the  stem  and  stem-leaves  is  idike  on  the  fertile  and  sterile 
plants,  but  on  the  branches  the  arrangement  is  different  On  the  leaf 
of  the  branch  there  is  no  central  furrow,  but  its  place  is  taken  by  a 
sharp  ridge,  and  the  ridges  aud  furrows  of  the  leaf  are  all  continued  on 
the  branch.  On  the  leaves  the  ^tomata  are  borne  on  either  side  of 
the  ridge,  but  on  the  stem  they  pass  down  into  the  furrows,  and  lie 
on  either  side  of  the  lowest  part. 

This  arrangement  of  the  stomata  is  peculiar  to  EguUeium  arvetue; 
in  E,  limosum  and  hyemale  they  lie,  as  regards  the  stem,  exclusively 
in  the  furrows. 

KuBcinesB. 

Peristome  of  Mosses.* — ^M.  Philibert  describes  the  structure  of 
the  peristome  in  various  groups  and  species  of  mosses,  and  discusses 
its  value  as  a  character  to  determine  genetic  affinity.  In  opposition 
to  the  ordinary  view  that  cleistocarpic  and  gymnostomous  forms  are 
the  earliest,  he  believes  the  earlier  structure  to  be  the  perfect  peri- 
stome, from  which  the  others  have  varied  by  degeneration.  Accord- 
ing to  this  view  the  Encalyptaceee  may  be  regarded  as  the  central  point 
whence  all  the  other  forms  of  moss  have  diverged ;  all  those  which 
have  a  peristome  nearly  identical  in  structure  being  probably  of  a 
common  origin.  It  is  difficult  on  any  other  theory  to  account  for  the 
almost  complete  identity  of  the  peristome  in  Dicranum,  Fisndens,  Cam' 
pylopuSy  Dicranella,  Cynodontium,  Tremaiodony  DichodanUum^  and 
Leuccbryutn.  The  same  form  is-found  in  the  plenrocarpous  Hypnaceo, 
and  in  the  acrocarpous  Bryaoeas,  Mniaoes,  and  BartramiaceiB.  The 
peristome  can  th^efore  only  be  used  for  purposes  of  classification 
when  present  in  a  comparatively  perfect  state  of  development ;  when 
this  index  fidls,  recourse  must  be  had  to  characters  derived  from  the 
vegetative  system. 

In  the  Arthrodontaoe»  the  exterior  peristome  has  two  distinct 
forms ;  either  the  teeth  have  a  double  exterior  and  a  single  interior 
series  of  plates,  or  the  exterior  series  is  simple,  and  then  &e  interior 
series  is  nearly  always  double.  Philibert  proposes  the  term  Aplo- 
lepidacee  for  mosses  with  an  articulated  peristome  and  a  simple  series 

♦  R6V.  Bryol.,  jti.  (1884)  pp.  49-52,  65-72,  81-87. 
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of  external  plates,  DiplolepidaoeiB  for  those  in  which  the  external 
series  is  donble ;  this  latter  section  will  comprise  all  mosses  with  a 
doable  peristome. 

The  tjpe  of  structure  in  the  Orthotrichaoeas  is  very  uniform ;  six- 
teen single  or  eight  donble  teeth,  flat  and  thin,  with  sometimes 
prominent  trabeculad  on  the  outside,  neyer  on  the  inside,  reflexed  when 
diy  in  many  species,  radiating  in  others ;  the  external  layer  is  thicker 
and  ordinanly  coloured,  and  is  composed  of  two  series  of  rectangular 
plates,  papillose,  or  less  often  striated ;  the  internal  layer  thin  and 
hyaline,  plane  and  uniform,  composed  of  a  single  series  of  rectangular 
or  square  cell& 

This  is  also  the  normal  structure  of  the  peristome  in  the  Splach- 
luuses;  but  certain  species  present  curious  specialities  which  are 
described  in  detail,  and  which  attain  their  greatest  complexity  in  the 
genus  Splachnum,  Here  the  peristome  retains  till  maturity  certain 
points  of  structure,  which  in  other  genera  disappear  in  the  course  of 
development ;  otherwise  the  structure  is  that  of  Tayloriaf  Tettaphdon^ 
Distodon,  and  the  typical  Orthotrichacee. . 

Solmsiella,  a  new  genus  of  Mosses.* — ^The  following  characters 
are  given  by  K.  Mliller  to  a  new  genus  of  Musci  obtained  from  Java 
by  Count  Solms-Laubach : — ^Musci  bypopterygiacei  minuti  depressi 
prostrati  jungermannioidei  teneri  cblorophyllosi  viridissimi;  folia 
tetrasticha  caulem  compressum  sistentia,  superiora  majora  oblongo- 
orbicularia  obtusa,  inferiora  minora  magis  ligulata  et  magis  distantia 
obtusata,  omnia  enervia,  minute  dense  parenchymatice  areolata; 
calyptra  minnta  cylindracea  latere  fissa  dimidiata  stylo  terminata 
tenera  fugax ;  theca  in  perichsdtio  folioso  brevi  laterali  tenero  erocta 
ovalis  leptoderma  pallida  gymnostoma  exannulata  breviter  operculata 
fabroniacea.     Inflorescentia  monoica. 

Spore-coats  and  Oennination  of  Hepatic8B.t  —  H.  Leitgeb  de- 
scribes in  detail  the  formation  and  structure  of  the  spores  of  Spkaero' 
earpua  ierresiris.  They  remain  combined  into  tetrads  inclosed  in  a 
eommon  membrane,  the  perinium,  on  the  surface  of  which  is  a  con- 
nected network  of  delicate  ridges.  Each  spore  has  a  cuticalarized 
extine,  also  reticulated  on  its  surface,  and  a  smooth  homogeneous 
intine  of  cellulose.  The  mother-cells  of  the  tetrads  are  inclosed  in  a 
thick  cell-wall ;  the  innermost  lamella  of  this  is  differentiated  into  a 
dense  layer,  which  becomes  cuticularized  and  gradually  less  and  less 
capable  of  swelling,  and  forms  the  reticulated  perinium ;  the  outer 
portions  of  the  envelope  are  capable  of  swelling  strongly.  While  this 
is  proceeding,  first  the  extine  and  then  the  intine  of  each  spore  is 
developed.  Ultimately  the  outermost  portion  of  the  envelope  is  con- 
verted into  mucilage,  and  the  perinium  assumes  a  deep  brown  colour. 

In  Coriifiia  marchantidded  the  structure  of  the  spores  is  somewhat 
more  complicated,  their  membrane  consisting  of  three  sharply  sepa- 
nble  layers,  the  outermost  of  which,  the  perinium,  again  consists  of 

♦  feci  Centralbl.,  xix.  (1884)  pp.  147-9. 

t  tjeitgeb,  H.,  *Ueber   Baa  u.   Entwickelung  der   Sporenhaute  u.    deren 
Yetbaten  bei  der  Keimung,'  112  pp.  (3  pis.)  Graz,  1884. 
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three  lamellm.  This  perininm  is  also  present  in  other  Hepatioe,  as 
Bicda^  in  MarckantiOf  Anihoceroa^  some  mosses,  Otmunda,  Equiadum, 
and  Lycopodium,  being  sometimes  known  as  the  ezospore,  sometimes 
as  the  cuticle.  It  always  results  from  metamorphosis  of  the  inner- 
most portion  of  the  membrane  of  the  special  mother-cell  of  the 
spores. 

In  the  germination  of  these  spores  both  perininm  and  extine  are 
ruptured  by  the  swelling  of  the  intine,  which  forces  its  way  through 
them  as  the  first  rhizoid.  The  germinating  tube  is  inclosed  in  the 
intine;  in  Sphcarooarput  it  does  not  break  through  the  extine,  bat 
stretches  it  so  greatiy  that  it  passes  over  immediately  into  the  cuticle; 
while  in  Bebaiiuia  it  bursts  through  it.  Leitgeb  does  not  find  in  the 
Hepaticfld  examined  any  new  formation  of  an  additional  inner  layer  of 
the  membrane  during  germination.  The  function  of  the  cuticularised 
extine  appears  to  be  to  protect  the  spore  against  too  rapid  loss  or 
access  of  water.  The  perinium,  on  the  other  hand,  is  permeable  to 
air  and  water ;  its  chief  purpose  appears  to  be  to  serve  as  a  protection 
against  the  attacks  of  fungi. 

AifirsB. 

FloridesB  of  the  Hediterranean.*— The  first  part  of  F.  Ardissone's 
^Phycologia  Mediterranea '  is  deyoted  to  the  Florideaa,  the  genera 
and  species  of  which  are  worked  out  and  described  with  very  great 
care  and  minuteness.  Ardissone  diyides  the  Mediterranean  into 
three  zones  of  depth :  the  first  from  the  surface  to  5  m. ;  the  second 
from  5  to  35  m. ;  and  the  third  down  to  the  lowest  limits  of  algal 
vegetation.  The  uppermost  of  these  is  again  divided  into  three  sub- 
zones;  and  all  these  zones  and  sub-zones  have  their  peculiar  and 
characteristic  vegetation. 

As  to  general  results,  it  may  be  stated  that  the  Mediterranean  is 
especially  rich  in  Bryopsidese ;  tiien  come  the  HalymenieeB,  CystosiresB, 
and  Ceramiacese;  LaminariacesB  and  FucacesB  are  only  sparsely 
represented,  as  also  the  CaulerpesB.  Excluding  diatoms,  the  algal  flora 
of  the  Mediterranean  amounts  to  about  600  species,  of  which  about 
one-half  are  at  present  not  known  elsewhere. 

The  classification  of  the  Floridee  adopted  is  nearly  that  of  Agardh, 
viz.  into  6  families: — (1)  Gongylospermead,  including  Oeramiacee 
and  CryptomeniaceaB ;  (2^  Coccosperme»,  including  Gigartineee 
only ;  (3)  Nematospermefls,  mcluding  DudresnaiaceeB,  SpiridiaoeiB,  and 
Bhodymeniaoe» ;  (4)  Hormospermeaa,  including  SquamariacesB, 
Spluerococceie,  and  DelesseriaceaB ;  (6)  Desmiospermete,  including 
HelminthocladacesB,  Hypneacese,  and  Gelidiacee;  and  (6)  Coryno- 
spermeaB,  including  Wrangeliaoeie,  Gastrocloniaoeo,  Laurenciaoee, 
Bhodomelaoese,  and  CorallinacesB. 

Occurrence  of  Chromatophores  in  the  Phycochromacess-t^O* 
Lagerheim  describes  distinct  chromatophores  in  a  phycochromaceous 
alga  Olaueo€y$tiB  Noitoehinearum,  nearly  allied  to  the  palmellaceous 
genus  Oocy8ii8f  but  differing  in  the  nearly  blue  cell-contents.    In  the 

*  Mem.  Soc.  Grittogam.  Ital.,  i.  (1883)  516  pp. 

t  Ber.  Deutoch.  Bot.  Gesell.,  ii.(1884}  pp.  302-4  (3  figs.). 
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^noger  oellB  the  chromatopliores  ooour  in  the  form  of  a  band  or 

^^oetd;  in  the  older  cells  in  that  of  granoloB ;  in  Ooeystis  they  take 

^6  form  of  Bmall  parietal  disks.    The  so-called  '*  nucleus  "  described 

fy  &benhor8t  is  really  only  a  yacaole.    The  granules  in  the  larger 

oejla  hgje  a  diameter  of  0*&-2-0  /i,  and  form  an  open  or  closed  sac 

^7^g  at  some  distance  from  the  cell-wall,  and  inclosing  colourless 

^-contents ;  they  are  themselyes  of  a  beautiful  blue-green  colour. 

CfongTOsira.* — J.  Schaarschmidt  has  examined  the  structure  and 
ueyelopment  of  Oongrosira  de  Baryana^  and  finds  that  its  chlorophore 
forms  a  large  layer  lining  the  cell ;  and  that  when  division  takes  place, 
this  layer  splits  in  a  direction  corresponding  to  that  of  the  septum. 
The  cell-wall  consists  of  two  layers,  an  outer  thicker  one,  which 
swells  up  greatly  and  may  become  converted  into  mucilage,  and 
tti  inner  much  thinner  one  which  shows  a  bluish  refraction.  The 
'eating  spores  are  of  two  kinds:  one  green,  and  multiplying  by 
division,  the  other  with  reddish  very  granular  contents,  rich  in  storoh, 
^d  a  greatly  thickened  mucilaginous  membrane. 

,  With  regard  to  the  systematic  position  of  Oongrosira,  the  author 
points  out  £at  the  discovery  m  0>de  Baryana  of  plates  of  chloro- 
P^^yU  destroys  the  distinction  sought  to  be  drawn  by  Borzi  between 
^0  Chroolepidacefld  and  the  UlotrichacesB.  The  suggested  identity 
^th  TreniepohUa  cannot  be  afi&rmed  until  more  is  £iown  about  the 
S^nnination  of  the  zoospores. 

..   IHatoms  from  Lftgo  Trigano.t — M.   Lanzi  has   examined  the 

^toxns  from  Lago  l^jano  (the  ancient  Trajan's  haven),  now  no 

jl^^ger  in  communication  with  the  sea,  and  the  adjacent  Stagno  di 

^■^^fcarese,  which  has  an  outlet  to  the  sea.    He  finds  120  species  and 

^^^eties,  partly  brackish,  partly  fresh-water,  and  in  addition  8  marine 

9^^Q8«    The  limitation  of  the  power  of  motion  possessed  by  the 

^l^'istiiles  of  BaciUaria  (Nitzschia)  paradoxa  he  considers  to  be  due  to 

^e  elastic  sheath  of  mucilage  in  which  the  whole  colony  is  imbedded. 

^e   o(3aifirms  the  statement  of  Hamilton  Smith,  Grunow,  and  Van 

^urcic,  that  the  shoUs  of  Cratieula  Ehreribergii  {SurireUa  crcUictda) 

^^TQspond  to  a  single  easily  separable  part  of  the  shell  of  Navicula. 

Schmidt's  'Atlas  der  Diatomaceen-Kunde.'— C.  H.  Eain  has 
'®P>^>dnced  this  work  in  blue  photo-zincography,  reduced  from  the 
origixiai  size  of  12  in.  X  9  in.  to  6  in.  X  4^  in.  It  is  impossible  to 
^^y  tbai  the  reproduction  is  wholly  satisfactory  so  that  it  might  be 
^'^^^  ^  a  substitute  for  the  original,  but  no  doubt  many  mioroscopists 

^^  ^find  it  nsefid  both  on  account  of  the  high  price  of  the  original 

™  Its  scarceness. 

Zaiclienes. 

^'^;ISo-Lichen  Eypofhe8is.|— The  Bev.  J.  M.  Orombie  deals  with 
^^pothesis  as  enunciated  by  Bchwendener,  Bomet,  and  others. 

xir  ,H%gyBr  Nov6iy t.  Lapok,  vii.  (1883)  pp.  129-38  (1  pi. ).     See  Bot.  Centralbl., 
♦  ^1^84)  p.  321. 

I  -^tti  See.  Grittogam.  Ital.,  iii.  (1884).    See  Bot.  Centralbl.,  six.  (1884)  p.  161. 
^  ^^um.  Lhm.  Soo.  Lond.  (Bot.)  xxi.  (1884)  pp.  259-88  (2  pis.). 
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Afler  noticing  the  Tarions  argamoDts  and  illostrationB  which  have 
been  adduced  in  its  sapport,  he  discnflsee  the  resalts  which  have  been 
obtained  fibm  experiments  in  lichen-caltme,  whether  from  the  spore  or 
by  synthesis,  which  he  considers  were  confessedly  bat  small,  owing  to 
the  very  great  difficulty  of  cultivation  beyond  a  rudimentary  stage. 
There  are  in  the  author^s  opinion  two  fatal  objections  to  the  theory : 
the  one  having  reference  to  the  very  peculiar  nature  of  the  parasitism 
assumed,  and  the  other  to  the  fiftct  thai,  notwithstanding  a  smiilarity  of 
appearance,  there  are  in  reality  no  true  fungal  mycelia  nor  tme  algal 
colonies  in  lichena     As  to  any  direct  genetic  or  any  indirect  parasi- 
tical connection  between  the  gonidia  of  lichens  and  the  hyphal  fila- 
ment, they  do  not  exist ;  but  on  tracing  the  eyolntion  of  the  thallus 
from  the  germinating  spore,  it  is  seen  that  the  gonidia  originate  in  the 
cellules  of  the  first  parenchymatous  tissue  formed  upon  the  hjrpo* 
thallus,  and  that  subsequently,  through  the  resorption  of  the  lower 
portion  of  the  cortical  stratum,  they  become  free,  and  constitute  the 
thin  gonidial  stratum.     Where  seen  lying  amongst  the  medullary 
hyph»  they  are  often  attached  to  these,  not  as  the  result  of  any  copu- 
lation, but  by  means  of  the  lichenin  which  permeates  the  whole 
thallus.     "  Schwendenerism,  whether  viewed  anatomically   or  bio- 
logically, analytically  or  synthetically,  is,  instead  of  being   true 
science,  only  the  'Bomance  of  Lichenology ' ;   and  thus  also  the 
origin  of  the  gonidia  in,  and  their  relation  to,  the  rest  of  the  lichen- 
thidlus  belong  to  the  ver^  rudiments  of  morphological  botany,  and 
constitute  the  A  B  0  of  Lichenology." 

Funffi. 

Eespiration  and  Transpiration  of  Fungi.*— G.  Bonnier  and  L. 
Mangin  describe  in  detail  a  series  of  experiments  on  this  subject,  as 
well  as  the  apparatus  used,  from  which  the  following  general  results 
were  obtained : — 

Respiration  is  augmented  by  a  rise  of  temperature ;  there  is  no 
optimum  of  temperature  for  respiration.  Diffused  light,  on  the  other 
hand,  retards  respiration.  The  more  refrangible  rays  of  light  are,  as 
a  whole,  more  favourable  to  respiration  than  the  less  refrangible. 
Bespiration  increases  with  the  hygrometric  state  of  the  air.     The 

C  0 

value  of  the  fraction  ■•    ^,   i.  e.  the  proportion  of  carbonic  acid 

evolved  to  that  of  oxygen  absorbed,  varies  with  different  species ;  it  is 

in  general  less  than  unity.  Assimilation  of  oxygen  does  occur  in  fhng^. 

C  O 
For  the  same  species  the  value  of  —^  does  not  vary  with  the  pressure, 

nor  with  the  temperature. 

Transpiration  increases  with  a  rise  of  temperature,  and  diminishes 
as  the  hygrometric  state  of  the  air  increases.  Diffused  light  pro- 
motes transpiration  in  fungi. 

*  Ann.  Sci.  Nat.,  xvii.  (1884)  pp.  210-305.  See  wpra^  p.  97;  altn  this 
Journal,  iii  (1883)  p.  396. 
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Fries'  Vomenelature  of  Colours  in  the  Agaricini.*  —  H.  J. 
Wliarton  ennmerates  and  seeks  to  elucidate  the  colonr-names  used 
for  descriptiye  purposes  by  Fries,  when  treating  of  the  Agarioini  in 
his  '  Hymenomyeetes  EoropeBi,'  as  well  as  most  of  those  used  as 
speoifio  names.  Avoiding  componnds,  nearly  200  names  of  colonrs 
are  here  collected  and  discussed. 

Corynelia.t — This  genns  of  fmigi,  hitherto  placed  doubtfully 
among  tiie  Pyrenomycetee,  has  now  been  determined  by  G.  Winter, 
from  material  obtained  from  Capetown,  to  be  quite  a  typical  repre- 
sentatiye  of  this  group.  The  peritheda  are  of  the  ordinary  structure 
of  the  8ph»riace89 ;  but  the  form  of  the  ascospores  is  very  peculiar. 
They  are  composed  of  a  roundish  central  piece,  and  of  four,  rarely  fiye, 
Bomewhat  conical  portions,  attached  to  the  central  piece  by  their 
bases,  while  their  ends  stand  out.  This  is  the  form  of  the  spores  in 
(7.  tripoB ;  while  in  the  only  other  species  known,  (7.  viberata^  they  are 
of  a  mach  more  ordinary  nearly  globular  form. 

Cryptica,  a  Hew  Genus  of  TuberacesB.:^  —  Under  the  name 
Cn/ptioa  kUeOy  B.  Hesse  describes  a  fungus  which  he  has  found 
abundantly  in  beech-woods  in  Germany,  and  which  he  regards  as  the 
type  of  a  new  genus  intermediate  between  Hydnocystis  and  Oenea^ 
EDd  therefore  near  the  boundary  line  between  the  Tuberacete  and 
Diecomycetes.  It  is  readily  distinguished  at  a  glance  by  the  floe- 
culent  nature  of  the  upper  yellow  half  of  the  pitted  fructification 
(receptacle),  and  the  reddish-brown  colour  of  its  lower  portion. 

The  gleba  is  fleshy,  and  is  permeated  by  a  number  of  streaks  (or 
yeins)  wladb  spring  from  the  inside  of  the  peridium,  of  a  brownish- 
yeUow  colour.  Between  each  pair  of  these  yellow  veins  is  a  colour- 
less '*yena  lymphatica,"  which  puts  out  asci  and  paraphyses  right 
and  left,  reaching  to  the  yellow  veins,  and  in  places  even  to  the 
peridium.  The  asci  are  large  and  of  beautiful  cylindrical  form,  frrom 
0*03  to  0-05  mm.  in  diameter,  variable  in  length,  and  especially  in 
that  of  their  contracted  lower  portion ;  they  are  not  unfrequently 
curved  about  their  middle.  They  are  enveloped  by  a  large  number 
of  slender  paraphyses.  The  spores  are  formed  eight  in  an  ascus 
with  great  uniformity.  They  are  spherical,  and  when  ripe  their 
exospore  is  covered  with  blunt  warts ;  they  are  about  0  *  02  mm.  in 
diameter.  Orypiica  is  hypogssic,  and  is  found  beneath  a  covering  of 
beech-leaves  along  with  other  fungi  of  similar  habit 

Parasitic  FungL§ — In  connection  with  a  descriptive  account  of 
all  the  fongi  parasitic  on  animals,  £.  Morini  proposes  a  genealogical 
tree  of  the  class  of  Fungi  generally,  of  which  the  following  are  the 
main  outlines.  Starting  from  the  original  group  of  Protomycetes, 
ocRudsting  of  the  Schizomyoetes  and  Saocharomycetes,  the  tree 
hranches  into  three  main  arms,  viz.  I.  Entomophthoree,  Ustilaginees, 
Uredineed,  Tremellinefla,  Hymenomyeetes  (Hymenolichenes),  Gfustero- 

*  Grevillea,  ziii.  (1884)  pp.  25-31. 

t  Ber.  Dentflch.  Bot.  Geeell.,  U.  (1884)  pp.  120-8  (8  figs.). 

X  PriDg8heiin*B  Jahrb.  f.  Wias.  Bot.,  xv.  (1884)  pp.  19-208  (3  pla.). 

§  Mem.  Aocod.  8oi.  Bologna,  v.    See  Bot.  C;entraibl.,  zix.  (1884)  p.  79. 
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myoetes;  II.  GyninoasciiB,  DiBOomycetos  (Disooliohenes,  Pyxeno- 
lidienes),  Pyrenomyoetes,  Perisporiacei,  Tnberaoei ;  IIL  Plasmodio- 
pbont,  Myzomycetes,  Ohytridiaceas,  (1)  Sapxolegnieo,  Monoblepha- 
ridee,  (2)  PeronoBporee,  (3)  MncorinL 

Fungi  Parasitio  on  AnrantiacesB.* — O.  Penzig  has  paid  foriher 
attention  to  the  fungi  parasitic  on  oranges  and  citrons  in  Italy,  and 
espeoiaUy  on  thoae  growing  in  the  open  air,  which  he  finds  to  be 
attacked  by  the  same  kinds  as  those  grown  in  orangeries.  He  adds 
18  fresh  spedes  to  those  already  desoribed,  making  in  all  166. 

**  Cancer**  of  Apple-trees.! — B.  Gothe  has  afresh  inyestigated  the 
caose  of  the  so-called  *'  cancer  "  of  apple-trees,  both  that  form  of  the 
disease  in  which  the  wounds  still  remain  open,  and  that  in  which 
they  are  closed  into  tuberous  outgrowths.  In  all  cases  he  states  that 
true  cancer — distinguished  by  concentric  rings  round  a  central  point, 
the  death  of  the  banc,  and  a  conspicuous  open  wound — is  always  the 
result  of  the  attacks  of  the  parasitic  fungus  Neetria  dttissifna. 

Conidiobolus,  a  new  genus  of  Entomophthore»4 — O*  Brefeld 
has  obserred  a  fungus  to  which  he  giyes  the  name  Conidiobolua 
viriculamu^  growing  as  a  parasite  on  cultures  of  Tremellini,  and 
frequently  going  tl^ough  all  stages  of  development  in  the  course  of 
a  single  day  or  night  The  spores  or  conidia  are  of  a  pearnahaped 
form,  about  0*05  mm.  long  by  0*035  mm.  broad.  The  germinating 
hyphsB  proceeding  from  them  give  rise  to  secondary,  and  these  again 
sometimes  to  tertiary  conidia.  All  the  conidia  are  characterized  by 
the  force  with  which  they  are  thrown  off  when  detached.'  When  sown 
in  nutrient  fluids  the  conidia  give  rise  to  a  copiously  branched  my- 
celium, which  carries  on  the  yegetative  existence  for  a  considerable 
period,  and  then  has  the  faculty  of  breaking  up  by  frtigmentation 
into  a  number  of  detached  pieces,  as  in  the  other  l^tomophthorees, 
on  which  abundance  of  reproductiye  branches  are  produced.^ 

The  production  of  conidiophores  is  preceded  by  the  appearance  of 
septa  in  the  hyphie ;  their  length  yaries  considerably ;  but  they  haye 
always  a  great  tendency  to  bend  towards  the  light. 

The  reproduction  of  Ccnidioholns  by  means  of  conidia  goes  on  for 
a  number  of  senerations,  when  the  production  of  resting-spores 
begins,  deyelopmg  from  protuberances  in  the  mycelium.  These  pro- 
tubDrances  grow  into  thick  tubes  which  conjugate  with  one  anotiier. 
Before  conjugating  the  apices  of  both  tubes  swell  up,  but  one  much 
more  than  the  other,  the  contents  of  the  smaller  one  passing  entirely 
into  the  larger  one,  and  thus  giying  rise  to  the  resting-spore,  the 
diameter  of  which  is  on  the  ayerage  about  0*08  mm.  The  wall  of 
the  resting-spore  becomes  finally  differentiated  into  a  thin  yellowish 
warty  ezospore,  and  a  three  or  four  times  thicker  endospore.  They 
b^in  to  germinate  in  about  ten  days.     The  peculiarity  in  the  con- 

«  AUi  B.  Ist.  Veneto,  ii.  (1884).  See  Bot.  Gentralbl.,  xix.  (1884)  p.  163.  Gf. 
this  Journal,  ui.  (1883)  p.  539. 

t  Bot.  Ztg.,  xlii.  (1884)  pp.  385-9  (1  pi.). 

X  Brefeld,  O.,  '(Inters,  aus  d.  Gesammtgeb.  der  Mykologio,'  Heft  6,  pp.  35-78 
(3  pis.)  Leipzig,  1884. 
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jagation  of  Qmidiobchu  is  that  the  extremities  of  the  conjugating 
tubes  are  not  first  separated  by  septa  before  they  conjugate. 

A  second  species,  0.  mtnor,  is  deeoribedy  also  parasitic  on 
TremellinL 

Cyitopns  Capparidis.* — B.  Firotta  has  been  successful  in  ob- 
taining for  the  first  time  the  oospores  of  this  fungus,  parasitic  on  the 
caper-plant,  and,  from  their  resemblance  in  form  and  structure  to 
those  on  C.  eandidug^  the  common  parasite  on  various  OrudferiB,  has 
determined  the  identity  of  the  two  species. 

Fnngiu  of  the  Soot-swellings  of  Juncus  bufoniu8.t — This  fungus, 
diseoTered  by  Magnus  in  the  roots  of  Juncua  lufonius  and  Gyperus 
flavescefUy  and  named  by  him  Schinzia  eypericola^  is  described  in 
detail  by  C.  Weber.  The  swellings  caused  by  it  vary  in  length  from 
3  to  10  mm. ;  the  cells  of  the  periblem,  epidermis,  and  hypoderma 
being  very  much  enlarged ;  the  fungus,  howeyer,  living  only  in  the 
bypertrophied  cells  of  &e  periblem.  The  hyphaB  have  the  ordinary 
strnctore  of  the  mycelium  of  the  Ustilagineie,  the  spores  arising  on 
spirally  coiled  branches.  They  are  elliptical  in  form,  with  an  average 
length  of  17-5-20*5  fi  and  breadth  of  15-17*5  /i,  the  wall  being 
from  3-5  fi  thick.  The  epispore  consists  of  two  layers,  is  covered 
vitb  warts,  and  of  an  intense  red  or  yellow  colour.  Formed  in  the 
nmuner,  they  do  not  germinate  till  the  following  February.  Three 
or  four  germinating  filaments  then  proceed  from  each  spore,  which 
perforate  the  epidermis  of  the  host  in  small  round  openings,  remain 
comparatively  short,  and  act  as  a  promyoelium,  producing  each  one 
sporidium  at  or  near  the  apex,  but  never  on  sterigmata.  The  further 
deYelopment  of  these  sporidia,  which  have  a  spiral  form,  could  not  be 
followed. 

The  fungus  clearly  belongs  to  the  UstilaginesB,  differing  from  the 
typical  forms  in  the  plurality  of  the  promycelia,  in  their  very  small 
diameter  in  comparison  to  the  large  spores,  and  in  the  spiral  form  of 
the  sporidia.  Weber  regards  it  as  the  type  of  a  distinct  genus  of 
UstilagineiB,  for  which  he  proposes  the  name  Entorrkiza, 

"Pourridi^  **  of  the  Tine.t— O.  Foex  and  P.  Yiala  assign  as  the 
eanse  of  this  disease  the  flocculent  growth  between  the  bark  and  the 
wood  of  the  root,  known  as  ^  Bhizomorpha  fragilis,"  the  cultivation  of 
wbich  gives  the  well-known  fructification  of  Dematophora  necatrix^ 
wbich  can  readily  be  proved  to  be  a  true  parasite.    The  conglomera- 
tions of  hyaline  filaments  known  as  **  fibrillaria,"  also  formed  on  the 
roots  of  the  vine,  and  which  are  not  known  to  be  connected  with  any 
ipedes  of  fongus,  are  not  truly  parasitic,  being  formed  only  on  tissue 
thoady  disorganized,  and  cannot  therefore  be  regarded  as  the  cause 
(ifihe"pourridi^." 

Development  of  the  SporannumofTrichia.§ — ^This  process  has 
\)ee&  carefolly  followed  by  E.  Strasburger  in  the  case  of  T.  faUcus. 

*  Nuov.  Giom.  Bot.  Ital.,  xvi.  (1884)  pp.  862-8. 
t  Bot.  Ztg.,  xUi.  (1884)  pp.  86d-79  (1  pi.). 
X  Gomptea  Bendiu,  xcix.  (1884)  pp.  1038-5. 
1^  Boi^tg.,  xIU.  (1884)  pp.  303-16,  321-6  (1  pi.). 
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The  prooefls  of  hardening  employed  was  the  ordinary  method,  by 
1  per  cent,  chromacetic  aoid  (0*7  percent,  chromic  acid  and  0*3  per 
cent,  acetic  acid) ;  the  sporangia  were  carefdily  washed  with  boiling 
water,  and  then  plnnged  in  alcohol  of  30  per  cent. ;  at  the  end  of  some 
weeks  transverse  sections  of  the  reprodnctive  bodies  were  made  and 
the  protoplasmic  matter  colonred  by  hsBmatozylin. 

The  nnmeroos  nuclei  found  in  the  protoplasm  are  stated  by 
Strasburger  to  be  simply  those  of  the  myxamoebie,  persisting  after 
their  fasion.  These  nnclei  only  commence  to  divide  when  the  capilli- 
tiom  is  formed ;  the  division  taking  place  in  the  ordinary  way,  but 
arresting  at  the  last  stage,  no  cellular  plate  being  formed.  The  mode 
of  division  of  the  nucleus  in  this  myxomycete  therefore  approaches, 
like  some  others  of  its  characteristics,  that  of  animals. 

The  formation  of  the  membrane  of  the  sporangium  is  preoeded  by 
that  of  a  dense  cortical  layer  of  protoplasm,  provided  with  nuclei,  the 
microsomes  of  which  are  disposed  in  radial  threads.  Like  the  micro- 
Bomee  of  the  cellular  plate,  and  like  the  starch-generators,  these 
generate  a  new  substance ;  the  membrane  of  the  sporangium  is  formed 
by  their  coalescence.  Its  very  fine  radial  striation  results  from  the 
arrangement  of  these  microsomes  in  radial  threads ;  but  in  the  inner- 
most region  of  this  envelope,  the  coloration  of  which  is  brown,  these 
striaB  are  not  seen.  The  membrane  of  the  sporangium  of  TricMa 
faUax  displays  therefore  two  layers,  recalling  tiiose  of  MarnUa^  not 
only  in  their  structure,  but  also  in  the  mode  of  their  formation. 
According  to  Strasburger,  this  membrane  increases  by  the  apposition 
of  new  layers  of  microsomes,  not  by  intussusception,  a  theory  which 
would  not  explain  the  following  £EM)t  observed  by  the  author.  The 
membrane  of  the  young  sporangium  becomes  folded  at  certain  spots ; 
as  development  proceeds  the  wall  becomes  thickened  on  the  inside  at 
these  spots,  and  a  new  cellulose-layer  is  formed  covering  all  tbe 
sinuosities,  the  interior  surface  becoming  smooth.  There  remains  at 
the  bottom  of  the  original  folds  the  residue  of  the  protoplasm,  which 
is  not  transformed  into  cellulose. 

The  transformation  of  the  capillitium  furnishes  fresh  arguments 
in  favour  of  the  theory  of  cell-formation  held  by  Strasburger.  The 
filaments  of  which  it  is  composed,  although  hollow  in  their  interior, 
cannot  be  compared  to  cells ;  they  originate  from  vacuoles,  and  are 
therefore  destitute  of  nuclei.  The  membrane  of  these  vacuoles  is  at 
first  composed  of  numerous  microsomes,  which  rapidly  multiply, 
following  several  spiral  lines  which  subsequently  constitute  the 
ornaments  of  the  capillitium.  The  mode  of  production  of  these  spirals 
is  therefore  altogether  identical  with  that  of  the  spiral  thickenings  of 
spiral  vessels. 

De  Bary's  Funffi,  Hyoetocoa,  and  Bacteria.*— A.  de  Bary's  book 
is  divided  into  three  parts:  Fungi  proper,  Mycetozoa,  and  Bac- 
teria or  Schizomycetes.  The  first  part  is  subdivided  into  sections, 
the  first  of  these  treating  of  the  general  morphology  of  fungi,  and 

*  Bary,  A.  do,  *  Vergleiohende  Morphologie  und  Biolugie  der  Pike,  MyoetoKoen 
und  Baoterien,'  558  pp.  and  198  figs.    8vo,  Leipzig,  1884. 
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eontaming  admiTable  ohapierB  on  the  histology,  the  segmentation  of 
the  thallos,  and  the  development,  stmctnre,  and  gennination  of  spores. 
The  second  section  of  the  first  part  deals  with  the  life-histories  of  the 
groups  of  fungi,  and  sets  ont  with  an  introdnctory  chapter  full  of 
most  significant  and  impressive  elucidation  of  the  grounds  on  which 
dasBifieation  is  built.  The  dassifioation  here  adopted  is  virtually 
that  published  by  Fro£  de  Bary  in  1881.  He  here  divides  the  fungi 
proper  into  two  categories,  thus : — 

L  The  AjBeomyeeies  Series. — 1.  Peronospore»  (with  Ancylisteaa  and 
Monoblepharis).  2.  SaprolegniesB.  8.  Muoorini  or  Zygomycetes. 
4.  Entomophthore®.    5.  Ascomycetes.     6.  UredinesB. 

n.  Groups  diverging  from  the  Ascomycetes  Series  or  of  doubtful 
PosUion, — 7.  ChytricQeie.  8.  Protomyces  and  Ustilaginen.  9.  Doubtful 
Aflcomyoetea  (Sacoharomyces,  &o.).    10.  Basidiomycetes. 

Groups  1  to  4  are,  from  the  approach  to  Algaa,  classed  together  as 
Fhycomycetee.  Of  those  in  category  U.,  7  and  8  are  to  be  regarded 
as  standing  in  relationship  to  the  Phycomycetes ;  9  in  relationship, 
of  course,  with  5 ;  and  10  with  6.  In  Ohapter  Y.  a  comparative 
Borvey  is  made  of  the  life-histories  of  each,  which  are  discussed  in 
detaiL 

The  third  section  of  the  first  part  deals  with  the  physiology  of 
the  fdngi  proper,  and  contains  chapters  on  the  phenomena  of  germi- 
nation and  vegetation,  with  a  specially  interesting  treatment  of 
parasites  and  saprophytes. 

The  second  part  is  occupied  with  the  Mycetozoa,  their  morphology 
and  physiology. 

The  third  part,  devoted  to  the  Bacteria  or  Schizomycetes,  con- 
tains two  chapters,  dealing  respectively  with  their  morphology  and 
physiology.  The  pathologist  has  had  it  all,  or  nearly  all,  his  own 
way  with  them  of  late,  and  it  is  refreshing  to  find  the  subject  treated 
by  a  botanist  whose  experience  of  such  organisms  and  their  allies  is 
without  doubt  unrivalled.* 

ProtopliTta. 

Structure  of  ChTomatophore8.t— In  pursuance  of  previous  investi- 
gations on  the  chromatophores  of  algfe,|  F.  Schmitz  has  now  made  a 
very  detailed  examination  of  the  structure  of  these  bodies  in  a 
number  of  low-organized  fresh-water  organisms. 

In  the  first  place  we  have  a  description  of  the  phenomena  presented 
hy  the  EnglenefB,  including  several  species  of  Euglena  and  Phacus. 
The  single  cell  of  E.  viridis  contains  a  single  irregularly  stellate  chro- 
natophore  (rarely  two,  one  behind  the  other),  the  central  portion  of 
which  is  surrounded  by  a  globular  layer  of  small  grains  of  paramylum, 
while  its  thinner  prolongations  pass  through  this  layer  of  paramy- 
lam,  radiating  towards  the  surface  of  the  cell,  in  the  form  of  narrow 
slightly  serpentine  bands,  along  the  surface  towards  the  nearest  end 

^  O.  Murray  in  Ann.  and  Mag.  Nat.  Hist.,  ziy.  (1884)  pp.  363-6. 
t  PringBheim's  Jahrb.  f.  Wias.  Bot.,  xv.  (1884)  pp.  1-177  (1  pi.). 
X  See  this  Journal,  iii.  (1883)  p.  405. 
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of  the  oelL  This  central  portion  shows,  in  proportion  to  its  densiiy, 
the  reactions  of  the  pyrmoids  of  other  algie.  A  similar  fozm  of 
chromatophore  is  characteristic  of  E,  geniculaia ;  and  from  this  there 
are  transitions  to  the  form  fonnd  in  other  species  of  Euglena  and 
Phacus,  in  which  they  occnr  as  small  flat  disks  with  rounded  comen, 
resembling  those  of  Yascnlar  Cryptogams  and  Phanerogams.  In  E. 
viridis  and  E.  genietUata  the  entire  mass  of  paramylnm  is  composed  of 
two  kinds  of  grain,  one  kind  deyeloped  along  the  surface  of  the 
central  piece  of  the  chromatophore,  the  other  along  the  outer  eoAce 
of  the  libbonHBhaped  prolongations  of  the  chromatophore. 

The  paramylum-grains  of  the  Euglenes,  appear  to  originate  in  the 
chromatophore,  and  to  increase  in  size  by  the  continuous  apposition 
of  new  substances  derived  from  it.  Schmitz's  researches  have  shown 
the  chemical  and  physical  properties  of  paramylum  to  resemble  those 
of  normal  starch  much  more  closely  than  had  previously  been 
supposed. 

Similar  observations  on  Flagellate  which  do  not  contain  chloro- 
phyll, such  as  the  genera  AMtasia^  EkabdomonaSj  and  Monoideum, 
show  that  here  the  starch-  and  paramylum-grains  are  fonned  directly 
out  of  the  colourless  protoplasm  of  the  cell. 

Observations  on  fresh-water  diatoms,  Fruatulia  ioxonicOj  OymbeiJa 
cymbifurmis^  &c.,  showed  that  in  these  also  the  pyrenoids  are  always 
formed,  as  in  Euglena^  d:c.,  in  the  interior  of  the  substance  of  the 
dhromatophores,  and  are  never  stored  up  outside  them. 

With  regard  to  the  finer  structure  of  chromatophoree,  F.  Schmits 
thinks  that  we  are  not  yet  in  a  position  positively  to  answer  the  question 
whether  they  have  a  reticulate  framework,  or  whether  small  dense 
granules  or  drops  are  imbedded  in  a  continuous  matrix,  or  to  state  ia 
what  way  the  green  or  red  colouring  matter  is  distributed.  He  him- 
self favours  the  idea  that  the  colouring  substance  completely  permeates 
the  fibnllsB  of  the  framework.  But  these  points  cannot  be  said  to  be 
at  present  determined  by  direct  microscopical  observation. 

G.  Elebs  *  contests  the  statement  of  Schmitz  with  regard  to  the 
origin  of  the  paramylum-grains  in  the  Englenea.  He  states  that 
there  is  never  any  direct  connection  between  them  and  the  chromato- 
phores ;  but  that,  on  the  contrary,  the  paramylum  always  originates  in 
the  cytoplasm,  ikere  being  some  Euglenees  in  which  the  chromato- 
phoree are  entirely  wanting.  In  the  finer  structure  of  the  paramylum- 
grains,  Elebs  maintains  also  the  existence  of  a  concentric  laminatioo, 
which  can  be  made  evident  by  mechanical  pressure,  or  by  treatment 
with  swelling  reagents ;  and  the  same  is  the  case  alcK>  with  the  radisl 
Btriation  of  ti^e  d^omatophores  of  EugleneaB. 

Development  of  Bacteria.t — G.  Wigand  maintains  the  develop- 
ment of  bacteria  by  spontaneous  generation  from  protoplasmic  sub- 
stances themselves  without  any  pre-existont  germs.  Processes  of 
decay  consist  essentially  of  two  distinct  stages:  (1)  the  stage  of 
maceration  or  morphological  disintegration,  in  which  the  organized 

♦  Bot.  Ztg.,  xlli.  (1884)  pp.  666-73. 

t  Wigand,  G.,   'Entsehung  u.   FermeDtwirknng  der  Bakterien,'  40  pp-t 
Marburg,  1884.    Bee  Bot.  Gentralbl,  xix.  (1884)  p.  859. 
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protoplABmie  sabstftiiiQe  breaks  up  into  the  mlnnte  partideB  which 
dcTelope  into  bacteria ;  (2)  the  stage  of  putrefaction  in  the  narrower 
sense,  in  which  the  snbstanoe  is  decomposed  into  certain  fluid  and 
gueoos  bodies,  finally  into  ammonia,  water,  and  carbonic  acid.  There 
IB  therefore  no  contradiction  between  the  statements  that  bacteria  are 
piodacts  of  putrefaction,  and  that  putrefaction  is  the  result  of 
btctoria.  It  is  quite  possible  for  contagious  diseases  to  arise  inde- 
pendently of  infection.  The  author  fiirther  describes  the  mode  in 
which  Tibrios,  spirilla,  cocci,  bacilli,  and  other  bacteria  are  formed 
inside  the  cell  out  of  its  protoplasm.  Their  appearance  is  a  sign  of 
the  disintegration  of  the  cell,  and  is  accompanied  by  a  cessation  of 
the  current  of  the  hyaloplasm. 

Hourly  YariationB  in  Aerial  Bacteria —Miquers  Vutritiye 
Paper.* — Dr.  P.  Miquel,  who  for  the  last  ten  years  has  been  carefully 
stnaying  aerial  bacteria,  has  published  some  very  striking  results 
showing  that  the  number  of  bacteria  yary  from  hour  to  hour,  and  have 
approximatiYely  regular  maxima  and  minima  in  the  course  of  the 
entire  day.  At  8  a.ic.,  the  number  of  bacteria  is  high  and  decreases 
up  to  midday.  From  midday  to  1  P.M.,  there  is  a  remarkable 
mimmnin  and  thou  a  gradual  increase.  At  8  p.m.,  the  air  is  strongly 
infected.  From  10  to  11  p.m.,  the  air  is  very  impure,  the  impurity 
decreasing  from  1  to  3  A.M.,  to  be  followed  by  a  considerable  morning 
increase  in  the  number  of  aerial  microbes.  Two  out  of  six  experi- 
ments were  disturbed  by  rain,  but  the  remaining  four  gave  identical 
results.  Supposing  the  number  to  be  50  per  cx^m.  of  air  at  midday, 
the  rise  may  be  up  to  1000  in  the  same  quantity  of  air  at  8  p.m. 

These  daily  fluctuations  Dr.  Miquel  finds  true  for  all  seasons. 
The  different  directions  of  the  wind  do  not  modify  them,  provided 
the  direction  remains  constant,  and  the  speed  of  the  wind  causes  no 
sensible  variation  on  these  periodicities.  The  law  may  be  stated 
thus.  The  air  is  less  pure  morning  and  evening  than  at  midday,  or 
the  air  is  more  impure  at  the  rising  and  setting  of  the  sun  than 
when  it  is  near  the  zenith  and  nadir.  The  law  for  these  variations 
remains  to  be  discovered.  Dr.  Miquel  suggests  that  oblique  currents 
determined  at  the  surface  of  the  earth  through  its  daily  heating  and 
oooling  may  go  far  to  solve  the  difficulty.  The  winds  that  graze 
the  ground  are  supposed  to  charge  themselves  with  more  germs  than 
those  which  arrive  at  the  place  of  the  experiment  at  the  incidence  of 
80°  to  70°. 

To  determine  these  variations  more  correctly,  led  to  the  con- 
stniction  of  a  registering  apparatus  for  hourly  variations,  and  to  the 
employment  of  a  neutralized  sterilized  nutritive  paper  10  cm.  wide 
by  60  cm.  long  which  is  wound  round  a  drum  driven  by  clockwork, 
idl  being  placed  under  a  large  glass  shade  with  certain  precautions* 
The  air  is  aspirated  upon  the  paper  through  a  narrow  slit  in  the  side 
of  the  shade,  to  the  top  of  which  the  tube  of  the  aspirator  is  fixed, 
thus  saving  the  enormous  trouble  of  drawing  air  consecutively  into 
600  or  800  sterilized  flasks  containing  neutral  broth.  The  drum  of 
ehonite  makes  one  turn  in  twenty-four  hours,  this  with  its  band  of 

^  La  Semaine  M^icale,  6th  Nov.,  1884. 
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paper  being  preTiously  sterilised  for  an  hoar  at  the  temperature  of 
110°  0.  The  air  thns  set  in  motion  and  entering  through  the  narrow 
slit  strikes  the  paper,  which  is  marked  at  the  time  of  starting  and 
closing  the  expenment^  and  lasts  twenty-fonr  honrs ;  whilst  the  current 
of  air  is  made  to  traverse  the  space  at  the  rate  of  30  to  60  litres  per 
hoar  according  to  cironmstances.  The  dram  with  its  paper  is  then 
placed  in  a  second  glass  shade  for  incnbation  of  the  bacteria.  Both 
vases  have  the  air  saturated  with  moisture  from  a  sponge  wetted  with 
a  solution  of  bichloride  of  mercury  placed  inside.  Special  precautions 
are  taken  in  smearing  the  junctions  with  vaseline,  and  the  mercury 
in  which  the  shade  stands  with  asceptic  glycerin. 

For  use  stout  paper  coloured  upon  one  or  both  sides  according  to 
the  object  in  view  is  preferred  for  covering  with  the  lichen  jdly. 
Dr.  Miquel  has  prepared  this  for  the  last  two  years  by  dissolving 
from  25  to  80  gr.  of  Fwms  crisptts  (Irish  moss)  in  a  litre  of  beef 
broth,  then  strained,  neutralized,  boiled  for  a  short  time,  and  filtered. 
To  prevent  loss  by  evaporation  a  jelly  of  the  lichen  is  made  with  water 
and  dried,  and  thiiB,  to  the  amount  of  about  1  per  cent.,  is  added  to  the 
broth.  The  prepared  jelly  melts  at  about  55°  to  60°  C,  thus  serving  for 
the  incubation  (^bacteria  requiring  high  temperatures.  Sterilization  by 
several  boilings  at  short  intervals  is  not  relied  upon.  Coloured  paper, 
of  a  blue  tint  preferred,  is  spread  with  the  warm  neutral  lichen  broth  to 
the  depth  of  two  to  three  mm.,  then  dried  rapidly  in  a  stove  at  40°  C, 
and  is  then  capable  of  indefinite  preservation.  For  use  it  is  heated 
in  vapour  at  110°  0.,  without  any  deterioration,  and  its  hygrometric 
quality  can  be  increased  or  restrained  as  desired,  or  it  can  be  made 
alkaline  for  bacteria. 

For  the  analysis  of  rain.  Dr.  Miquel  has  invented  a  special 
apparatus,  his  '*  Udobact^riem^tre,"  consisting,  in  brief,  of  a  glass 
shade  with  its  neck  fitted  with  a  stopper  through  which  is  passed  the 
long  stem  of  a  metal  funnel,  that  delivers  by  droplets  the  rain  caught, 
and  projects  them  upon  the  nutritive  paper  arranged  as  a  very  wide 
trancated  cone,  which  is  rotated  at  some  speed  by  clockwork  beneath. 
The  droplets  are  carried  by  the  rotation  a  little  way  along  the 
sterilized  paper  cone,  moistening  the  lichen  surfsuse  of  the  paper  in 
their  course  at  difierent  points,  no  troublesome  liquefaction  taking 
place  as  with  ordinary  gelatin.  The  cone  of  paper  at  the  end  of  the 
experiment,  like  the  former,  is  placed  in  the  incubating  stove  with  its 
damp  atmosphere,  and  affords  excellent  results. 

The  paper  has  a  third  use.  In  a  small  precipitate  glass  with  a 
foot,  and  closed  by  an  emery-ground  tubulated  cap,  like  Pasteur's 
flasks,  a  little  wetted  cotton  is  placed.  Through  the  tube  is  passed 
a  platinum  wire,  crooked  at  the  end  to  support  a  band  of  the  nutritive 
paper  covered  on  both  sides,  about  3  cm.  wide  and  8  long,  equivalent 
to  about  half  a  decimetre  square  surface.  All  is  sterilized  at  110°  C, 
and  then  weighed  to  a  milligramme.  The  mouth  is  now  uncapped, 
the  paper  plunged  for  one  to  two  minutes  into  the  water  to  be 
analysed  for  the  different  organisms,  then  introduced  into  the 
^prouvette,  and  reweighed.  If  the  water  be  impure,  it  is  not  long 
before  small  spots  show  the  deposition  and  growth  of  the  microbes, 
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n^iieh  spots  can  be  ooanted,  and,  knowing  the  weight  of  water,  the 

imporitj  can  be  rated  in  teams  of  comparison  according  to  the  time 

of  immewion,  the  increase  in  weight  sometimes  exceeding  two  gr.    The 

nrions  bacteria,  in  their  deyelopment  on  the  natritive  paper,  offer 

difSsient  appearances  even  to  the  naked  eye.     Pare  cultnres  can  thus 

ako  be  obtained.    In  any  case  when  the  germs  are  fully  developed 

the  paper  is  again  dried  at  30^  to  40^  C,  by  which  the  colonies  are 

iixed  and  they  can  be  preserved,  photographed,  or  reyiyed,  if  the 

paper  is  Tarnished  with  a  solution  of  gnm.     If  a  resin  yamish  is 

used  the  microbes  cannot  be  reyiyed.    Dr.  Miquel  furnishes  numerous 

details  which  require  attention  in  all  these  operations,  and  has  yet 

much  more  to  say  upon  the  value  and  use  of  this  nutritive  paper. 

Gholera-badllus.* — Dr.  B.  Eoch  repeats  his  statements  with 
regard  to  the  occurrence  of  the  peculiar  "  comma-bacillus "  in  the 
intestines  of  cholera  patients.  It  never  occurs  in  the  blood,  liver,  or 
spleen.  In  cultivation  this  BadUus  assumes  a  remarkable  develop- 
me&i-fonn  ;  growing  not  into  straight  filaments,  but  into  long 
beaotiful  spirals,  resembling  Spiroeh^Sj  which  leads  Dr.  Koch  to 
legard  it  now  as  a  Spirillum  rather  than  as  a  true  BaciUtu,  They 
grow  well  and  rapidly  in  extract  of  meat ;  the  optimum  temperature 
lying  between  SO''  and  40°  C.  He  again  finds  them  invariably  in 
cholera  cases  (over  100),  and  never  under  any  other  circumstances ; 
though  they  have  not  yet  been  experimentally  proved  to  be  the  actual 
cause  of  cholera.  Since  they  occur  only  in  the  intestines,  it  is  only 
through  cholera-stools  that  the  infection  can  be  carried.  Their 
dcTelopment  is  greatly  promoted  by  moisture ;  hence  the  great 
danger  of  the  spread  of  cholera  by  infected  drinking  water. 

Prof.  E.  Bay  Lankester,']'  in  reply  to  an  article  {  summarizing 
Br.  Koch's  views  on  this  subject,  reiterates,  in  still  stronger  and  some- 
what personal  terms,  his  protest  against  those  views,  and  gives  at 
length  his  reasons  for  considering  that  Dr.  Eoch  is  utterly  mistaken 
^  regard  to  the  connection  between  the  *' comma-bacillus "  and 
cholera. 

In  a  further  paper  §  Eoch  maintains  the  accuracy  of  his  conclu- 

Biona  as  to  the  "  comma  "  bacillus,  and  points  out  difi:erences  between 

U  and  the  forms  found  in  the  mouth  of  a  healthy  person,  and  shows 

^  the  two  are  totally  distinct.    He  also  shows  that  Finkler  and 

frioiB  bacillus  is  larger  and  thicker  and  more  rapid  in  growth. 

Hej^n)dnced  cholera  by  the   inoculation  of  1/100  of  a  drop  of  a 

jo/odon  of  a  pure  culture.     Babbits  and  guinea-pigs  died  in  lj^3 

^1%  with  the  same  appearances  as  in  the  case  of  Asiatic  cholera  in 

v^Vxanan  subject. 

Di.  E.  van  Ermengem  ||  has  made  a  most  elaborate  investigation 
of  the  comma  bacillus,  and  independently  came  to  the  conclusion 

•  Veutach,  Med.  Woohenschr.,  Nos.  32  and  32a.  1884  (7  figs.).    See  But. 
^fcr»/W.,  xix.  (1884)  p.  361.    Cf.  this  Journal,  iv.  (1884)  p.  59a 
t  fjUiu^  xxxi.  (1885)  pp.  168-71  (6  figs.). 
;i?''vPl>.  97-98. 

/n'*^ki.  Med.  Wochenschr.,  No.  45, 1884. 
'J^'  ^oc  Belg.  Micr.,  xi.  (1884)  pp.  6-36. 
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thftt  its  peculiar  shaped  lahain-like  groups  and  occasioiul  wavy 
filaments  distinguish  it  completely  from  other  bacteria.  His  views 
and  those  of  Koch  are  also  in  accord  in  regard  to  the  difibrenee  be* 
tween  the  cholera  baciUns  and  those  of  Lewis  and  Finkler  and  Prior. 
He  sabsequenUy  exhibited*  some  pore  cnltores  of  the  ktter^B 
microbes  and  showed  that  they  were  totally  different  in  their  ex- 
ternal form  from  those  of  the  comma  baoillns.  He  also  exhibited  a 
number  of  photographs,  and  qaotes  the  following  passage  of  Bien- 
stock  t  in  connection  with  the  statement  that  it  is  impossible  to 
establish  the  identity  of  two  micro-organisms  simply  from  the 
resemblance  of  their  morphological  characters: — ''In  bacterial  ob- 
servations culture  and  not  the  Microscope  is  the  important  point 
The  Microscope  is  principally  only  an  accessory  checking  apparatus. 
It  gives  exact  information  only  in  &e  study  of  the  development  of  the 
micro-organisms,  but  in  regard  to  their  morphology  it  is  an  unoertam 
guide,  and  in  physiology  generally  of  no  use  at  aU.** 

Bacillus  of  Cattle  PlagiLe4^Met2dorf  has  observed  a  distinctive 
Baeillus  in  the  blood  of  animals  which  died  of  the  disease ;  it  was 
also  observed  in  the  coats  of  the  intestinal  canal  and  the  lymphatic 
glands.  The  microscopic  examinations  were  made  on  the  bodies 
immediately  after  death,  so  that  there  could  not  be  any  question  of 
putrefiEMstive  germs. 

Cultivated  Wine-Teastf—The  true  wine  ferment  on  tiie  skin  of 
the  grape  requires  a  considerable  time  and  a  comparatively  high 
temperature  for  its  development ;  and  before  it  attains  its  full  acting 
other  ferments  and  moulds  develope  and  produce  secondary  fermen- 
tations which  impair  the  quality  of  the  wine.  A.  Bommier  finds, 
however,  that  if  the  fresh  must  is  mixed  with  a  suitable  proportion  of 
cultivated  wine-yeast  (about  15  cc.  per  kilo.),  fermentation  takes 
place  rapidly,  even  at  temperatures  as  low  as  15^-22°,  and  ia  complete 
in  about  seven  days.  If  the  must  is  mixed  with  sugar,  the  latter  is 
entirely  decomposed ;  but  in  this  case  complete  fermentation  requires 
a  much  longer  time.  The  rapidity  with  which  the  principal  fermen- 
tation takes  place  under  these  conditions  prevents  the  development 
of  the  secondary  ferments,  and  the  quality  of  the  wine  is  much 
improved.  The  low  temperature  at  which  fermentation  takes  place, 
and  the  short  time  required  for  its  completion,  render  this  method 
especially  valuable  for  the  production  of  white  wines. 

Preservation  of  Alcoholic  Ferments  in  Vature.||  — L.  Boutroux 
has  made  a  very  large  number  of  observations  for  the  purpose  of 
determining  the  mode  in  which  the  species  of  Saceharomyees  which 
always  accompany  the  decay  of  ripe  fruits  are  perpetuated  aod 
propagated. 

♦  Bull.  Soo.  Belg.  Mior.,  xi.  (1884)  pp.  50-63. 
t  Zeitsohr.  f.  Klin.  Hed.,  viii.  (1884)  Heft  1-2. 

X  Bied.  Centr.,  1884.  pp.  419-20.  Journ.  Chem.  See— Abstr.,  xlvi.  (188^) 
p.  1398. 

§  Gomptoe  Rendus,  xcviii.  (1884)  pp.  1594-6. 

II  Ann.  Sci.  Nut.  (BotX  xvii.  (1884)  pp.  144-209  (4  pis.). 
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Both  befoie  and  during  the  period  of  ripe  fruits^  seveial  Bpecies  of 
SaedaromyeeB  are  found,  both  in  flowers  (ohiefly  in  the  nectaries)  and 
on  the  bodies  of  insects ;  the  former  being  derived  no  doubt  from  in- 
sects, who  haTO  obtained  them  either  from  other  flowers,  from  decaying 
fraits  or  other  substances,  or  from  the  soil,  which  has  been  proved  by 
Hansen  to  be  an  inexhaustible  storehouse  of  these  organisms.  A 
oompaiatively  small  number  are,  however,  at  any  time  to  be  found 
floating  in  the  air.  When  the  fruits  are  being  first  formed  the  flowers 
hsye  withered  and  dried  up;  if  these  persist  round  the  fruit,  the 
feiments  may  reach  the  latter  directly;  but  these  organisms  are 
oomparatively  rare  on  unripe  and  uninjured  fruits.  As  soon  as  the 
frait  is  ripe,  it  is  attacked  by  various  insocts  which  puncture  the  skin, 
and  thus  convey  to  the  ceUular  tissue  of  the  leaf  the  ferments  of 
which  they  are  the  carriers;  the  species  thus  found  being  chiefly 
8,  apiculatus  and  Wurtzii,  But,  although  this  explanation  suffices 
for  most  fruits,  it  fails  in  the  case  of  the  grape,  the  ferments  of  which 
we  almost  exclusively  &  ellipsoideus  and  8.  eongUmeratuSf  species  not 
found  on  insects  or  flowers.  Of  this  difficulty  the  author  is  not  able 
to  offer  any  satisfactory  explanation.  With  regard  to  fruits  in 
general,  it  may  be  stated  that  in  the  autumn  the  ferment  is  present 
everywhere  on  ripe  fruits  that  have  been  in  any  way  injured ;  after 
they  have  &llen,  the  organisms  are  preserved  partly  on  the  debris 
of  the  fruits,  piurtly  in  the  soil,  where  they  hibernate.  From  the 
commencement  of  spring  they  are  carried  by  insects  to  flowers,  and 
fioAUy  from  them  to  the  ripe  fruits. 


MI0B08C0PT. 
a.  Instruments,  Accessoriest  Ac* 

Beek*8  Portable  National  Hiorosoope. — The  object  of  Messrs. 
Beck  in  designing  this  instrument  (fig.  1)  has  been  to  produce  a  Micro- 
scope whicbi  should  retain  the  rigid  Jackison-Lister  lunb,  and  combine 
widi  it  great  portability.  This  object  has  been  effected  by  making  the 
feet  of  the  stand  to  fold  up  and  the  stage  to  swing  on  a  strong  joint, 
thns  enabling  the  instrument  with  apparatus  to  be  packed  in  a  case 
measuring  10^  in.  x  7^  in.  X  Si  in.  A  large  amount  of  useful 
apparatus  can  be  added  without  increasing  the  size  of  the  case.  The 
legs,  which  fold  up  in  the  smallest  compass,  are  very  firm  when  spread 
out  The  substage  has  rack-and-pinion  movement,  and  the  stage, 
which  rotates  concentrically,  can  be  replaced  by  one  with  mechanical 
moTcments  by  rack  and  pinion  if  so  desired.  None  of  the  strength 
or  stability  of  the  instrument  is  sacrificed  for  its  principal  feature  of 
portability. 

Beck's  Combined  Substage  Apparatus.— Whilst  applicable  to  other 
forms  of  instruments,  the  combined  substage  apparatus  (fig.  2)  has 
beoi  specially  designed  by  Messrs.  Beck  for  tiieir  portable  ''  National  *' 

I  2 


1X6        sinauBx  or  odskzmt  BBSABOEn  axLAnsa  to 

stand  (rap'a,  p.  115).   It  oonnsta  of  %  wide-«ngle  uobzomatae  cm 
witli  oonble  diftpnngmB,  duk-groimd  illumiiutor,  and  polariMing 


appufttns.    The  condenser  hu  an  angle  of  180°,  that  can  be  vuied 
at  will  by  the  diaphragms.    It  can  be  drawn  away  when  not  in  vm 


s. 
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(u  ibown  in  tlie  figure)  hj  Bliding  it  down  the  inclined  fitting  withont 

altering  the  positioQ  of  the  eabet^.     The  front  lens  is  lemovftble  for 

voric  with  low  powers,  »nd  for  du-k-groond  illmnination  ii  replaoed 

if  *  truncated  lena.    Below  the  oondenBer  is  plaoed  a  reTolving 

polarizing  [oisin  which  cut 

be  thrown  ont,  as  shown  in  _Fig.  2. 

fig.  3,  when  not  in  use.    Be- 

twem   the   polarising  prism 

Utd    oondeiMer  are    two   re- 

TOlnng     dimphragm    plates ; 

one  oontaining   a    Beries    of 

•pertores     for    varying    the 

an^  of  the  condenser,  the 

other  oontaioing  two  selenitcs 

uid  a   Une   ^asa  disk  for 

moderating  the  light.   It  will 

Urns  be  seen  that  with  this 

ectnponsd  oahatage  appanttng 

the  polarisoope  ma;  be  med 

bj  ittelt,  or  in  eombination 

with  the  Mduomatio  condenser,  or  with  d&rk-groand  illnmination ; 

and  all  the  different  modes  of  illumination  reqaidte  for  general 

work  may  be  obtained  with-it 

Lehmann's  CryitaUimtion  KorOMOpe.* — 0.  Lehmann  describes 
the  arrangement  which  he  has  doTised  for  examining  microsoopioally 
■mall  crystals,  amorphons  deposits,  gas  bnbbles,  &o.,  under  difierent 
eonditions  of  temperature  or  pressore  and  wiUi  powers  np  to  100. 
The  UicrcMope  proper  is  shown  in  fig.  3,  the  work-table  to  which  it 
is  attached  in  fig.  4. 

The  body-tnbe  of  the  Uiorosoope  is  supported  on  a  stout  bar  of 
inn,  which  is  bent  at  right  angles  and  is  Eutened  at  its  base  to  the 
plate  a  a  (fig.  S),  which  fits  into  the  place  marked  a  c  a  a  6  in  fig.  4. 
The  stage-plate  o  is  attached  to  a  revolTing  plate  p,  rotated  by  the 
handle  y,  and  showing  the  extent  of  rotation  by  the  gradnations  on 
the  lower  plate  s,  seen  through  an  apertnra  closed  with  glass  at  to. 
A  lamp  and  mirror  are  fixed  at  r  and  t  tespeotiTely,  with  a  bull's-eye 
uterposed  at  J.  A  polarising  prism  u  is  attached  to  a  movable  arm 
M,  and  an  analyser  at  n,  the  latter  supported  on  a  hinge  so  as  to  be 
■lipped  in  and  out  of  the  body-tnbe.  For  heating  the  objects  a  gas- 
burner  d  B  X  is  introduced  into  the  central  aperture  of  the  stage,  the 
heated  aii  passii^  off  between  o  and  p.  The  pipe  is  double,  for 
oiHiTeying  gas  and  air.  The  jet  can  be  removed  by  the  handle  at  e, 
and  ibe  two  taps  I  and  II  regulate  the  admission  of  the  gas  and  air. 
For  cooling  the  object  a  pipe  is  provided  at  /  in  connection  with  the 
tap  m,  by  which  a  stream  of  air  is  admitted,  A  board  for  camera 
Indda  drawing  is  plaoed  at  g,  and  a  photographic  arrangement  oaa 
be  used  as  wi£  an  ordinary  Uiorosoope. 

The  work-lable  is  symmetrical  on  both  sides  of  the  Microscope, 

*  ZeitMhi.  r.  Initnuneiiteub., iv.  (1884) pp.  Stid-76  (4  flgi). 
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only  th&t  on  {ho  rigbt  side  being  shown  in  fig.  4.    There  are  four 
troughs  k  V  (two  on  e«oh  aide).    Three  of  these*  aerre  for  reagents 
uid  utensils,  while  the  fourth  k  is 
~      ~  for  wuhing  slidee,  ka.     At  A  is  » 

GontriTSOoe  for  heating  objects 
prerions  to  their  examinaiion  (two 
shown  on  %  larger  scale  in  section 
in  fig.  5).  They  are  plac«d  on  the 
snpporta  at  I  when  the;  are  re- 
iiniredtooool.  Theflapsl,2,aiid3 
oover  the  table  when  not  in  nse, 
and  can  be  nsed  aepaiatel;  or 
bother.  Wben  all  are  closed, 
only  the  Microscope  stands  out 
above  the  le*el  of  tiie  table,  bot  if 
reqoired  tbis  can  also  be  remored 
and  pat  in  a  box  Tinder  the  lamp, 
a  board  filling  np  the  opening  in 
the  top  of  the  table.  The  UUe 
also  contains  the  neoeesaijr  appa- 

Fia.4. 


ratns  for  a  hydrostatic  blast  or  other  means   for  obtaining    the 
necessary  air  onrrenta. 

For  experimenta  at  Tery  bigb  temperatures  a  modification  of  the 
stage  is  made  nse  of,  shown  in  fig.  6.  The  object  is  placed  on  a  small 
saper-Btage,  and  the  objeotiTe  is  protected  by  a  glass  screen,  through 
which  oold  water  passes  by  means  of  the  two  tnbes  which  are  con- 
nected with  1 1  in  fig.  1.  Two  electrode  holders  with  quicksilTer  cnps 
are  shown  in  the  fig.  for  experimenta  on  eleotrolyBia  of  melted  salts. 
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For  experiments  on  the  inflnenoe  of  preBsore  on  physioal  and 
ohemiGal  combinationH  the  snbstuice  to  be  examined  Hhonld  be  in- 
closed in  ft  vei7  long  spiral  capillaiy  tube,  nearly  filled  with  an 


~Tc5ic~' 


indidbrent  fluid  which  on  being  warmed  will  exert  considerable 
preeraie.  Bj  nsing  liquefied  gasee  the  efieot  of  low  temperatnrea  can 
also  be  observed. 

Uneen  ft  Co.'b  Clau  Kiorouope.* — This  (fig.  7)  is  identioal 
witb  Waechter'e  or  Engell'a  inBtrameut  aixtaAj  aescribod.t  We  have 
bad  one  of  the  original  forms  in  use  fbr  some  time,  and  hare  found 


jt  f0ij  oonvenient  for  exhibiting  objects.  Bjr  daylight  it  is  simply 
u,fS^  to  tiie  sky,  and  there  is  no  difflonltj  in  at  onoe  getting  the 
Pyer  illnminatioii.  By  artificial  light  the  mstmment  requires  some- 
jC^t  more  adjustment,  nnleaa  there  is  a  largs  illuminating  surface  or 
K,o  Bficroecope  is  bionght  dose  to  the  source  of  light. 

Bigrift-Vale  Kion»cope, — Ueesrs.  Swift  and  Son  have  made  for- 
i^'  (kiodifications  in  Wale  s  model,  which  is  now  oonstrnoted  as  shown 
i^  fig.  8.     The  original  form  was  figured  in  Vol.  I.  (1881)  p.  296. 
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The  modifiofttioDB  oooBist  in  (1)  im  inoreMe  in  the  length  of  the 
ndiftl  inclining  limb,  bo  that  the  bodf-tnbe  is  ouried  more  forwud, 
tlins  proriding  spww  for  the  comply  rotation  of  the  ordinary  foim  (^ 
mechitniol  Bbkg6 ;  (2)  the  application  of  the  fine  adjostmeot  to  a  elide 


ia  front  of  the  eoarse-adjiistmeDt  slide,  so  that  the  whole  body-tnbe 
IB  acted  upon,  and  not  merely  the  noae-pieoe,  as  in  their  originu  fitrm 
shown  in  VoL  I.  (1881)  p.  297,  fig.  43  ;  two  adjnstiag  eorewB  enabling 
the  moTement  to  be  regulated  witii  great  delicacy ;  (3)  the  application 
of  the  double  "  stepped  "  diagonal  raokwork  for  the  coarse  adjiutment 
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ks  niggeeted  by  Hr.  J,  UaTall,  jan. ;  and  (1)  an  alteistion  in  tlie  form 

uf  thfl  tripod,  HO  that  when  the  instrnment  is  vertical  the  orank-arm  of 

the  mirror  is  allowed  &ee  lateral  play. 

By  this  eyetem  of  fine  adjoabnent  (which  is  patented)  the  binoonlar 

prism  is  brooght  more  than  1/4  inch  nearer  tiie  posterior  BUr&ca  of 

the  objectiTe-lenses  than  is  any  Uicroacope  hitherto  oonstmotad  by 

HesBiB.  Swift. 

Sorbv'i  Diohroiieope, — ^Dr.  H.  C.  Sorby's  dichroisoope  (fig.  9), 

■smadebyHeMrs.  Beck,  consists  of  four  ports :—(!)  An  A  eye-pieoe, 

between  the  two  lenses  of  which  slides  a  blackened  brass  plate  with  a 

mienlar  apertnra  and  a  slit    The  width  of  the  latter  can  be  varied 

by  the  small    milled    head 

scting  on  a  spring.    (2)  A  Fio.  9. 

double-image  priam.     (3)  An 

uulyser;   and   (4)    a  direct- 

imige  prism.     As  the  whole 

appantns  is  somewhat  heavy, 

the  tube  of  the  eye-piece  does 

not  terminate  joat  Wow  the 

Geld  lens,  bat  is  oontinned  for 

u  inch  farther,  so  as  to  insnre 

afinn  hold  in  the  body-tabe. 

The  field  lens  is  attached  to 

>  separate  inner  tabe,  which 

slides  (with  a  bayonet  catch) 

in  the  onter,  so  that  it  may  be 

nadilj  remored  for  cleaning. 
The  method  of  nsing  ttie 

sppBiatns  is  thns  described  by 

Dr.    Sorby    (extracted    &om 
letteis  from  himself) : — 

"  In  the  examination  of 
leetionB  of  granite  and  other 
minerals  with  polarized  light, 
if  the  sliding  plate  be  inserted 
in  the  eye-piece  and  the 
donble-image  prism  placed 
over  the  eye-pieoe  nnder  the 
analyser,  two  images  of  the 
bole  or  slit  are  seen,  of  different  oolours  if  the  object  on  the  stage  is 
dicbroic,  or  if  the  colour  is  dne  to  ohemioal  change  only  one  image 
will  be  fxilonred.  If  now  the  direct-image  prism  of  a  speotrasoope  ne 
placed  over  the  donble-image  jnism  and  the  analyser  remored,  the 
f  M  spectra  can  be  seen  side  by  side. 

Tbe  most  nsefnl  application  of  the  instrument  ia  in  studying 
H  crystals  or  sections  of  rooks.  We  can  then  tell  whether 
gj&reiioe  in  eolonr  is  due  to  mere  difEorence  in  position  of  the  same 
^stel  or  not ;  for  example,  in  many  granites  we  see  yellowish  and 
/«nCE^  oryatals  mixed  up  with  the  bUok.  By  means  of  the  dichroi- 
i^'^Po  we  con  see  at  once  that  these  are  the  some  mineral  in  different 
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poeitionB.  If  thoci7§tftI  ia  donbly  r^nwiting  and  is  BtroDgl;  dichroiQ 
we  mar  be  sure  that  the  oolotuing  matter  was  formed  along  with  the 
ciTHial,  but  if  it  is  not  diohroic  we  must  oondnde  that  the  colour  wh 
doe  to  a  obasge  which  took  place  after  the  formation  of  the  ciystaL 
We  ma;  thns  infer  that  the  colour  of  the  Bpionln  of  Ocrgonia  waa 
formed  at  the  same  time  and  waa  not  introdaced  afterwarda." 

KbteII's  Keohanioal  Sta^e. — Mr.  J,  Mayall,  jaa^  haa  improved 
Wenham'e  Bingle-plate  mechanical  stage,  bj  diBpenaing  with  the  plate 
which  &om  its  thinneeB  is  liable  to  flexure.  The  elide  is  made  to  lie 
on  the  Boriace  of  the  rotating  atage-plate,  being  held  in  a  hinged 
frame  connected,  hj  a  sliding  fitting,  with  the  mechanical  movements. 
The  object-cartier  is  ahown  in  fig.  10  as  applied  to  the  stage;  the 


cnrred  arm  on  the  right  and  the  straight  arm  on  the  left  are  hinged 
with  sprang  ftttiiwe  and  open  like  the  blades  of  a  pocket-knife,  to 
admit  the  slide.  The  inner  edges  of  the  frame  are  bevelled  inwuds 
en  that  the  sprung  arms  press  the  slide  in  close  contact  with  the 
rotating  stage-plate. 

To  obviate  the  inconvenient^e  dne  to  anj  nnevenness  of  surface  of 
the  glass  slides,  a  narrow  strip  of  paper  may  be  gnmmed  near  the  ends 
of  their  under  snifaoe. 

I'he  use  of  this  carrier  is  equivalent  to  a  corresponding  redactioo 
in  the  thickness  of  the  stage,  and  as  the  slide  lies  in  contact  with  the 
surface  of  the  roteting  stage-plate,  the  flexure  that  is  found  more  or  leas 
in  every  form  of  mechanical  stage,  acting  by  one  or  more  superposed 
plates,  is  obviated. 
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jj^*oke'i  Condemer. — We  are  indebted  to  Dr.  Zeiss  for  the  «h 
'''"yitig  voodoatB  of  this  apparatus,  which  althoogb  of  somevhat 
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Urge  Male  (nstanl  Bise)  illostnte  the  oonstniotion  <d  the  illnmmatot 
better  tlum  any  prarioiulj  giT«ii. 

Figs.  11  and  12  ebow  the  illnminAtor  in  side  view  and  aectioii 
aa  intended  for  Application  to  the  large  Zeiss  stand,  8p  b^g 
the  mirror,  s  the  pin  on  which  the  oater  diaphi^m-carrier  r 
tnnu,  B  the  inner  carrier  for  the  diaphragm  di^  (ft)  moved  bj 
the  milled  head  g,  and  T  the  holder  for  the  optical  oombination  R 
The  double  oombination  is  for  nse  with  objectives  of  «pertnr«  not 
exceeding  1  *30  N.A.,  whilst  the  triple  oranblnation  has  an  aperture 
of  1-40NJ1.. 

ModifloationoftlLe  AbbeCondennr. — W.  Behrena*  modifies  the 
meohanioal  part  of  this  condenser  in  the  manner  shown  in  flg.  13,  to 
correct  principally  two  inoosTeniences ;  Ist,  that  the  foons  of  the 
optical  combination  cannot  be  brought  much  below  the  object,  and 
2ndly,  that  the  lenses  oannot  be  removed  and  an  ordinary  cylinder- 
diaphragm  substituted. 

The  bar  I  has  at  the  lower  end  the  mirror  *,  and  at  the  npper  end 
the  carrier  t  for  the  lenses  I.  The  bar  is  provided  with  raokwork,  and 


is  raised  or  lowered  in  a  vertical  direction  by  a  pinion  and  milled  head 
beneatii  the  stage.  The  two  sets  of  lenses  for  nse  with  high  and 
low  powers  are  each  attached  to  a  plate  which  slides  (by  the  milled 

■  Zeitschr.  f.  Wub.  Hlkr.,  i.  (1884)  pp.  409-12  (1  flg.)- 
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liMd  k)  between  die  gnides  am.  A  third  plate  oaniee  a  oyliDder  for 
the  mdiurj  cylinder-diapbngm.  The  diaphragm  holder  e  dgia 
ottxiiod  to  the  hor  t  by  the  double  elbow-pieoe  b  tnmiiig  on  a,  so  that 
it  can  be  brought  ont  from  nnder  t,  and  the  diaphragms  (A)  readilj 
changed.  When  in  ita  plooe  there  is  nothing  to  prevent  a  complete 
r«TolDtion  of  the  diaphngm-carrier  bj  its  milled  rim,  the  elbow- 
pieoe  allowing  the  milled  head  e  of  the  pinion  /  to  poaa  withont 
ohatrnctioD.  This  is  a  third  advantage  claimed  by  the  deaigner, 
as  the  original  form  will  not  allow  of  this  oomplote  rotation.  The 
mirror  by  the  addition  of  a  simple  contrivanoe  conld  be  made  to  move 
obliquely. 

Either  oentral  or  oblique  illnmination  can  therefore  be  used 
witboQt,  as  heretofore,  having  to  remove  the  whole  apparatus  from  the 
Microscope  and  sabetitote  a  aeoond  form. 

Hr.  T.  Gnrtiee  infbrma  ns  that  he  haa  for  some  time  constructed  the 
Abbe  oondenser  bo  that  it  can  be  moved  vertically  beneath  the  stage. 
T]at  be  aooomplishes  by  attaching  to  the  bar  a  tube-fitting  I  (fig.  14) 
bf  means  of  wltich  the  condenser  ^des  on  the  tail-pieoe  of  the  MicR> 

Vm.  14. 


lenpB.    A  pin  seontes  it  in  the  optic  axis.     Bj  this  amngomeiit, 

gdeoTBT,  the  oondenser  is  readily  applied  to  the  simplest  forms  of 

jjunl^  irhich  has  long  been  a  great  deeideratnm. 
for  the  larger  stands  with  rackwork  snbstages  he  has  been  in  the 
iibi7  of  applying  the  same  form  of  condenser,  but  withont  the  tnbe- 
iStt^,  r»«kworh  being  added  to  the  bar. 

Some  microBoopists  prefer  Dr.  Zeiea'a  modification  for  large  English 
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Htuidg  with  Bubstages,"  shown  id  figs.  15  and  16  (for  I-IO  M.A.). 
Hero  the  coudeiiBer  slides  into  the  Bsbatage,  and  can  be  aconratdy 
centered  by  the  Bnbetags  adjoBtuig  screws.   It  is,  however,  vexj  hea-Tj. 


Swift's  Cone  and  Aohromatixed  Immersion  Paraboloid  Con- 
denser.— Mr.  J.  Swift,  referring  to  Dr.  Wallich's  condenser  desoribed 


at  p.  963  of  Vol.  IV.  of  this  Joomal,  claims  priority  in  the  constnie- 

tion  of  such  a  condenser,  and  sends  ns  the  diagram,  fig,  17,  of  the 

•  See  alw  thie  Jonnud,  U.  (1882)  p.  111. 
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one  which  he  made  in  1888.  A  similar  oondenfier  was  snpplied  to  a 
Fellow  of  the  Society  in  January  of  that  year.  As  will  be  seen  from 
the  figure,  there  is  a  cone  A  with  convex  onder-snr&oe ;  the  lens  B  is 
howerer  nearly  in  contact  with  the  convex  surface,  whilst  Dr.  Wallich 
separates  them  somewhat. 

Mr.  Swift  forther  says  that  finding  the  cone  gave  confased  pencils 
of  light  instead  of  convergent  rays,  he  (in  1884)  substituted  for  it  an 
achromatised  paraboloid,  wiiii  a  flat  top  for  immersion.  This  is 
shown  in  fig.  18.  A  lens  B  is  cemented  to  the  lower  surfsuse  of  the 
puaholoid  A,  with  a  second  lens  at  C«  It  screws  on  the  same  form 
of  sahstage-fitting  as  the  cone. 

In  each  form  an  annular  diaphragm  (0  and  D)  slides  inside  the 
adapter  so  as  to  be  in  contact  with  the  lower  lens. 

Wallich's  Condenser.*^Dr.  G.  0.  Wallich  more  fully  describes  the 
advantages  of  his  condenser  as  follows : — 

**  The  principle  I  have  kispt  in  view  in  the  production  of  the  con- 
denser is  that  for  the  illumination  of  transparent  objects  in  the 
Microscope,  the  conditions  as  regards  light  should  as  closely  as  pos- 
sible be  assimilated  to  those  under  which  we  are  accustomed  to  look 
at  transparent  objects  with  our  unaided  eyesight — ^that  is  to  say,  by  an 
*  all  round '  light,  in  which,  however,  the  rays  proceeding  from  any 
sdeeted  azimuth  are  partially,  or,  if  need  be,  wholly,  cut  off.  This 
end  is  attained  by  a  very  simple  and  well-known  mechanical  contriv- 
ance, inasmuch  as  the  condenser  itself  (when  fitted,  as  it  can  quite 
easily  be,  to  the  substage  of  any  Microscope)  hardly  ever  requires  to 
be  moved  out  of  the  axis  of  the  instrument  Hence,  it  may  be  regiurded 
as  snpplying  the  very  opposite  mode  of  illumination  to  that  usually 
implied  by  the  term  '  oblique.' 

Again,  instead  of  seeking  to  bring  the  whole  of  the  utilized  rays 
to  a  focus  in  a  point  at  the  centre  of  the  object  under  examination,  or, 
in  other  words,  instead  of  securing  only  a  single  brilliantly  illumi- 
nated focal  plane  extending  circumferentially  and  horizontally  out- 
wards from  one  focal  point,  it  has  been  my  aim  to  produce  (both  in 
the  monocular  and  binocular  Microscope)  a  succession  of  brmiantly 
and  nearly  equally  illuminated  horizontal  planes  extending  to  the 
^ry  margin  of  the  field,  and  yet  allowing  the  formation  of  just 
sufficient  shadow  to  secure  the  desired  results. 

What  these  results  are  I  will  now  briefly  describe,  premising, 

however,  that  I  expect  no  one  to  accept  my  statement  without  having 

an  opportunity  of  testing  its  accuracy  by  ocular  demonstration.    I 

consider  this  proviso  as  all  the  more  essential,  inasmuch  as,  if  my 

sUtemont  bears  the  test,  two  or  three  important  dogmas  in  the  theo- 

ntical  optics  in  relation  to  the  Microscope  will,  undoubtedly,  have  to 

^Q^dergo  a  certain  amount  of  revision. 

In  the  first  place,  I  claim  that  the  condenser  increases  to  a  very 
pateitent  the  range  of  penetration  at  our  command ;  and  that  through 
its  means  we  are  enabled  to  see  a  transparent  object,  or  any  number  of 
tnosparent  objects,  at  a  single  focusing,  very  nearly  as  distinctly  as 

*  Eugl.  Mech.,  xl.  (1884)  p.  320. 
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we  should  be  able  to  see  a  similar  object  or  objects  if  they  oonld  be 
presented  to  our  unaided  vision,  of*  the  same  size  as  the  microscopic 
images,  at  the  ordinary  Yisnal  distance,  and  mounted  in  equivalent 
deptiis  and  thicknesses  of  mounting  material.  In  short,  that  we 
see  the  objects  suspended,  as  it  were,  in  their  true  relative  posi- 
tions to  each  other  in  the  mounting  medium,  those  nearest  to 
the  eyes  or  lying  in  the  plane  to  which  the  focus  has  been  most 
perfectly  adjusted  being,  of  course,  best  defined,  whilst  those  situated 
below  or  above  that  plane  are  seen  very  nearly,  if  not  quite,  as  dis- 
tinctly as  they  would  be  in  ordinary  vision  were  the  conditions  assi- 
milated to  the  extent  already  indicated.  Of  course,  I  do  not  assert 
that  any  condenser  can  impart  to  any  objective  additional  penetrative 
power  to  that  already  implanted  in  it.  What  I  daim  is  that  the  new 
mode  of  illumination  supplies  those  conditions  which  allow  any 
objective  to  *  put  its  best  leg  foremost.' 

In  the  second  place,  I  claim  that  this  method  of  illumination 
proves  that  there  are  such  things  in  microscopic  vision  as  orihostereo- 
Bcopic  projection  and  perspective."  Dr.  Wallioh  then  goes  to  say  that 
the  existence  of  both  of  these  "  attributes  has,  as  we  all  know,  been 
*'  emphatically  and  unconditionally  denied  by  more  than  one  of  our 
*'  most  accomplished  and  deservedly  roDowned  theoretical  opticians.'* 
Dr.  Wallich,  however,  in  making  this  statement,  has  misappre- 
hended the  views  to  which  he  refers,  which  are  not  in  conflict,  as  he 
supposes,  with  any  results  obtained  by  him.*  The  further  state- 
ment that  '*  Dr.  Carpenter  has  for  many  years  stood  alone  in  con- 
tending that  true  stereoscopic  vision  does  not  take  place  in  the 
Microscope,"  contains,  we  presume,  a  misprint,  in  that  the  "  not " 
should  have  been  omitted. 

Osborne's  Diatomesoope.  Modified  Wenham  Diskllluminator.t— 
W.  F.,  whilst  having  no  doubt  that  the  diatomesoope  will  give  a  pencil 
of  light  sufficiently  oblique  for  the  various  objectives  used,  considers 
that  the  same  result  can  be  got  in  a  much  simpler  and  cheaper  way.  Mr. 
Wenham's  disk  illuminator  serves  the  object  in  view  very  well ;  but 
it  has  one  serious  defect — there  is  no  provision  for  a  shutter  in  front 
to  narrow  the  band  of  light.  He  prefers  to  take  a  hemispherical  lens 
about  1/4  or  8/8  in.  in  diameter,  and  after  burnishing  it  into  a  setting, 
cut  the  setting  almost  entirely  away  at  one  side,  leaving  only  sufficient 
to  hold  the  lens.  Slip  this  lens  so  mounted  into  the  top  of  a  tube  of 
the  proper  size,  and  slit  the  tube  at  one  side  below  the  lens  down- 
wards for  1/2  in.  or  so  with  a  fine  saw.  The  cut  sides  of  the  tube 
chemid^y  blacken.  When  the  tube  is  mounted  beneath  the  stages 
so  as  to  almost  touch  the  object  slide,  and  with  a  provision  for 
turning  it  slightly  round,  the  lamp  being  placed  in  front  of  the  slit 
in  the  tube,  it  will  be  seen  that  the  band  of  light  transmitted  by  the 
lens  may  be  made  any  breadth  from  the  width  of  the  cut  in  the  tube 

*  See  this  Journal,  iv.  (1884)  pp.  496-7. 
t  Engl.  Mech.,  xl.  (1884)  p.  321. 
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to  a  hair's  breadth  by  taming  the  tabe,  and  any  obliqnity  of  the 
pencil  may  be  got  either  by  inclining  the  Microscope  or  raising  the 
lamp.  There  is  in  this  way  no  necessity  for  converting  the  lens  into 
a  duk.  The  hemisphere  sent  out  by  Zeiss  with  his  oil-inunersion 
lenses  is,  he  thinks,  too  large. 

Dr.  H.  Van  Henrok,*  in  a  note  in  commendation  of  the  diatome- 
seope  as  an  obliqne  condenser,  says,  ''  It  has  been  said  that  oblique 
condensers  were  of  no  utility  throng^  giving  false  images.  I  am  not 
of  that  opinion ;  certainly,  if  object-glasses  could  be  constructed  so  as 
to  resolve  everything  with  an  axial  illumination  (there  are  diatoms 
much  more  difficult  to  resolve  than  Amphipleura  pellueida),  and  if 
these  object-glasses  could  be  supplied  at  so  moderate  a  price  that 
every  one  could  have  them,  then  I  should  say  that  oblique  con- 
densers could  be  done  away  with.  But,  unfortunately,  such  is  not 
the  case — at  least,  nowadays ;  yet  we  may  foresee  that  by  discovery 
of  new  media,  our  means  of  investigation  may  be  considerably 
unproved. 

Meanwhile,  the  obUque  condensers  render  notable  services;  in 
esses  where  it  is  not  allowed  us  to  tee,  we  may  eoneeive.  We  Imow 
that  the  valve  of  the  diatoms  is  provided  in  most  cases  with  alveoles, 
and  in  others  with  fine  punctuations.  The  strias,  then,  by  the  oblique 
condensers  are  the  solid  and  thickened  parts  of  the  valve,  and  the 
distance  between  them  allows  us  to  judge  of  the  size  of  the  alveoles ; 
also  the  direction  of  the  striie  shows  whether  the  alveoles  are  disposed 
in  opposite  series  which  produce  longitudinal  and  transversal  strin, 
sach  as  in  Pleurosigma  haliieumf  or  in  alternate  series  which  produce 
oblique  stris,  such  as  in  P.  angukUum" 

Oblique  Illuminators, — ^The  value  of  oblique  illuminators  has 
recently  been  the  subject  of  some  controversy.  Mr.  E.  M.  Nelson  f 
considers  that  '^  oblique  illuminators,  be  they  diatomescopes,  reflex 
illominators,  revolver  prisms,  or  what  not,  should,  in  the  interest  of 
ndorosoopical  science,  be  consigned  to  the  dust-bin.  I  am  confident 
that  by  Uieir  use  only  false  images  can  be  obtained.  In  former  days 
microscopists  used  this  kind  of  illumination,  and  in  consequence 
talked  of  the  striae  on  Pleurongmay  N.  rhomboidetf  ieo.  Now,  we 
know  there  are  no  striae  at  all  on  these  diatoms ;  the  marks  being 
isolated  dots,  the  striae  owing  their  origin  solely  to  the  running 
together  of  these  dots  by  improper  illumination.  In  the  case  of  A. 
peUudda,  we  have  to  content  ourselves  with  the  appearance  of  striae, 
simply  beoause  it  is  beyond  the  powers  of  our  widest  angled  objectives. 
I  have  not  the  slightest  doubt  tiiat  if  an  objective  were  made  capable 
of  completely  resolving  it,  it  would  appear  similar  to  j^.  euspUata, 
having  more  dots  to  the  inch  transversely  than  longitudinally.  Few 
have  worked  with  oblique  illuminators  more  than  I  have;  my 
experience  leads  me  to  say  that  an  oblique  illuminator  for  the 
Microscope  is  not  wanted." 

*  Engl.  Mecb.,  zL  (1884)  p.  365. 
t  Ibid.,  p.  242. 
6er.  2.— Vol.  V.  K 
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'^F.BJLS."  thinks  •  that  in  the  intereBt  of  tbe  hUtary  of  inicio- 
Boopioal  aeienoe,  Mr.  Nelson  shonld  oonsider  the  serrioe  hitherto 
rendered  by  **  obliqne  iUnminators  "  towards  the  improvement  of  the 
Microscope.  The  category  of  obliqne  iUnminators  indndes  eyexj 
condenser  devised,  from  we  days  of  Descartes'  gigantic  parabolie 
reflector  applied  at  the  noee-piece,  down  to  the  days  of  Powell  and 
Lealand's  achromatic  condenser.  The  former  was  afterwards  modified 
to  its  present  form  by  Lieberkohny  and  is  now  termed  the  ^'Lieber- 
kUhn,"  and  Mr.  Nelson  gave  it  unqualified  praise  in  his  *^  demonstza- 
tion"  at  the  ^'Quekett";  the  latter,  on  the  same  occasion,  he  extolled 
enthusiastically  aa^the  finest  condenser  in  the  world."  Every  form 
of  condenser  deals  with  oblique  rays,  and  is,  therefore,  an  oblique 
illuminator,  and  a$  tueh  has  contributed  its  quota  towards  tiie 
improvement  of  the  Microscope.  Nothing  since  the  invention  of  the 
Microscope  has  done  more  to  cultivate  the  critical  eye  for  ezoeUenoe 
in  the  optical  construction  than  the  striving  to  devise  and  utilise 
condensers.  Without  condensers  the  importance  of  increasing  the 
apertures  of  the  objectives  might  never  have  been  discovered. 

^  Mr.  Nelson  says  that  a  new  oblique  illuminator  of  nearly  1*5 
N. A.  is  '  not  wanted.'  I  will  endeavour  briefly  to  show  the  use  it 
may  be  put  to,  bringing  him  in  as  a  witness. 

Mr.  Nelson  has  repeatedly  admitted  that  the  finest '  resolving ' 
power  of  any  objective  is  reached  just  before  the  obliquity  of  tiie  illu- 
mination is  so  great  as  to  be  beyond  the  aperture  of  the  objective,  ie. 
just  before  the  dark  field  is  reached.  This  is  matter  of  common 
experience,  and  I  assume  it  to  be  agreed  upon.  Moreover,  I  refer 
only  to  objectives  of  the  best  construction,  which  work  accurately  to 
the  limit  of  their  aperture.  It  would  appear,  then,  that  Mr.  Nelflon 
himself  has  not  yet  seen  the  finest  resolving  power  of  objectives  of 
1-48, 1-47,  or  1-5  NJL.  (the  limit  reached  by  Powell  and  Lealand  in 
the  l/6ths  made  for  the  President  and  one  of  the  Vice-Presidents  of 
the  B.M.S.),  because,  if  I  am  rightly  informed,  he  has  never  had  the 
use  of  any  oblique  illuminator  of  higher  N.A.  than  1*4  (i.e.  Powell 
and  Lealand's  truncated  oil«immersion  condenser  referred  to  by  Mr* 
Nelson  on  p.  240  of  the  current  *  English  Mechanic,'  whence  I  quote  its 
numerical  aperture).  In  order  to  obtain  the  finest  *  resolving '  povor 
of  such  objectives,  an  oblique  illuminator  of  1*5  N.A.  is  Qierefore 
required  in  spite  of  Mr.  Ndson's  negation,  for  with  such  a  condenser 
alone  can  we  approximate  to  the  'dark  field' — the  condition  of 
*  finest  resolution.' 

When  Powell  and  Lealand  issue  their  achromatic  inmiersion  con- 
denser of  1  *  5  N JL,  which  has  been  on  the  way  for  many  monthB 
past,  we  shall,  doubtless,  be  enabled  to  run  through  our  present  range 
of  apertures  in  a  manner  worthy  of  the  splendid  optical  skill  of  tbase 
opticians.  But  achromatism  with  such  an  aperture  must  necessarily 
be  costly.  At  present  we  are  in  the  position  of  having  objeotiT60 
with  apertures  beyond  the  reach  of  any  recognized  form  of  condenser. 
We  can,  it  is  true,  illuminate  very  near  the  limit  of  the  apertures  of 

*  Engl.  Mech.,  zl.  (1884)  p.  264. 
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our  finest  objectiTes  by  meuiB  of  Abbe's  immersion  oondenser,  Powell 
and  Lealand's  imncated  ditto,  nsiiig  the  mirror  in  the  axis,  or  by 
mems  of  ToUes's  transyerse  lens  or  equivalent  means,  nsing  complex 
reflecting  prisms  to  reach  the  required  obliquity  of  incidence,  or  by 
Bwiagmg  the  mirror  from  the  axis.  Bnt  I  want  to  see  our  illumina- 
turn  hroaght  conveniently  on  a  par  with  or  beyond  the  apertures  of 
our  finest  objectiTefl,  so  that  we  may  readily  test  the  value  of  the  last 
sone  of  wori^g  aperture.  We  have  been  told  by  Prof.  Abbe  what  is 
the  iheoreUeal  resolving  power  of  a  numerical  aperture  of  1*5,  I 
want  to  §ee  the  matter  demonstrated  practically  by  means  of  a  con- 
venient and  inexpensive  condenser-— one  that  will  not  require  an 
infinitesimally  thin  stage,  or  other  elaboration  of  the  mechanism  of 
onr  Mierosoopes. 

As  to  Mr.  Nelson's  observations  on  the  *  true '  structure  of  certain 
diatoms,  I  should  have  expected  his  rout  on  that  point  by '  Monachus ' 
would  at  least  have  taught  him  that  no  amount  of  devotion  to  the 
inspection  of  the  surface  of  Amph^pieura  peUucida  would  enable  him 
to  dedde  the  question  of  its  '  true '  structure.  If  we  really  know 
anything  of  the  true  structure  of  the  finer  diatoms,  our  knowledge 
has  been  derived  mainly  from  the  comparison  with  coarser  and 
ooaner  forms,  of  which  the  structure  has  been  made  out,  more  or  less 
satiafiMstoxily,  by  the  examination  of  fractures  or  sections,  and  care- 
fiilly  tracing  the  correspondence  with  surface  views — certainly  not  by 
mere  examination  of  the  surface.  As  Mr.  Nelson  still  clings  to  his 
empirical  views  on  the  question  of  the  determination  of  *  true '  struc- 
ture, I  must  counsel  him  to  read  more  closely  *  Monachus's'  refutation 
of  his  views. 

Oblique  light  is  the  most  potent  means  we  have  of  arriving  at  the 
MMifliinn  vmbile  with  the  Microscope.  I  do  not  say  that  by  it  alone 
can  we  arrive  at  true  interpretations  of  minute  structure ;  nor,  on  the 
other  hand,  can  I  agree  with  Mr.  Nelson  that  we  owe  to  its  use  all 
onr  erroneous  iiiterpretations.  It  appears  to  me  that  errors  of  inter- 
pretation are  matters  personal  to  the  observer.  If  the  observer  will 
insist  on  pledging  hinouself  to  this  or  that  view,  regardless  of  the  fact 
that  the  whole  of  the  necessary  data  may  not  be  within  his  reach, 
then,  as  I  take  it,  he  alone  is  responsible  for  the  blunders  he  may 
make ;  and  he  should  not  blame  oblique  illumination,  for,  with  suffi- 
cient knowledge  of  the  complexity  of  the  conditions  involved  in 
accnrately  diagnosing  the  structure  of  fine  diatoms  and  of  the  means 
at  conunand  towards  the  solution  of  the  problem,  he  would  give  due 
weight  to  every  mode  of  illumination,  and  no  more  than  its  due 
weight.  Under  such  circumstances  an  oblique  illuminator  would  be 
an  important  fsMstor,  and  I  think  it  probable  that  Mr.  Nelson's 
dnst-lon,  if  not  already  emptied,  would  yield  up  an  odd  contriv- 
ance or  two  which  the  'scientific  microscopist *  would  be  glad  to 

Mr.  Nelson  rejoined  •  that  '<  F.B.M.S."  is  mistaken  ''  if  he  thinks 

♦  Engl.  Mech.,  xl.  (1884)  p.  282. 

K  2 


132  BUIOCABT  or  OUBBBNT  fiSSBABOHBS  BXSAnSH  TO 

that  I  do  not  yalne  oblique  illnininatorB  as  matters  of  hist<^  in  the 
deTelopment  of  the  Microscope.  It  was  merely  in  their  use  aa 
instruments  of  modem  scientific  research  that  I  condemned  them. 
Oondensers  and  LieberkiihnB  cannot  be  justly  called  oblique  illu- 
minators, though  they  may  be  used  as  such.  I  cannot  agree  with,  the 
statement  that '  oblique  light  is  the  most  potent  means  we  have  of 
arriving  at  the  minimum  vitibUe  with  the  Microscope.'  Bo  far  as  I 
know,  the  smallest  object  which  has  been  publicly  exhibited  is  the 
flagellum  of  a  Microeocau  which  I  showed  at  the  Q.M.O.,  and  by 
inyitation  at  the  soir^  of  the  B.M.8.  The  length  of  the  double 
micro-organism  was  only  1/12,000  in.,  the  flagellum  was  barely  half 

breadth 
that  length.    Now  if  we  take  as  a  maximum  estimate  -^ — -rr-  =  1/6, 

we  shall  have  1/144,000  in.  as  the  thickness  of  the  filament.  This 
ratio  is  probably  greatly  in  excess  of  the  truth.  This  object  is  only 
visible  with  direct  lig)it :  Mique  light  completely  obliterates  it." 

'*  F.U.M.8."  in  reply  *  considers  that  Mr.  Nelson  "  has  involved 
himself  in  the  following  paradox  : — He  considers  that  the  diatome- 
scope,  which  provides  oblique  rays  in  one  azimuth,  ia  an  oblique 
illuminator ;  whereas  the  LieberkUhn  or  a  condenser  which  provides 
oblique  rays  in  all  azimuths,  is  not  an  oblique  illuminator.  In  other 
phrase :  Light  incident  in  one  azimuth  is  oblique ;  in  att  azdmnths, 
not  oblique !    I  will  leave  him  to  explain  the  paradox. 

He  does  not  agree  with  my  remark  that  *  oblique  light  is  the 
most  potent  means  we  have  of  arriving  at  the  minimum  msibUe  with 
the  Microscope,'  and  as  an  example  of  what  he  r^ards  as  the 
minimum  viaibile^  he  cites  a  flagellum  of  a  Microcoectu  estimated  ai 
1/144,000  in.  in  thickness,  *  which  is  only  visible  with  direct  light; 
Mique  light  completely  obliterates  it.' 

On  this  I  remark,  firstly,  that  I  think  his  direct  light,  if  critically 
examined,  will  be  found  to  consist  bhiefiy  of  oblique  fight 

Secondly,  by  way  of  parallel  example  embodying  the  opposite 
view,  I  cite  one  of  me  most  prominent  items  of  what  is  generally 
admitted  to  be  '  modem  scientific  research,'  the  original  discovery  of 
the  flagellum  of  B.  termo  by  the  eminent  microscopist  Dr.  DaUinger.f 
This  mscovery  was  made  by  the  use  of  the  most  oblique  light 
obtainable  by  the  recognized  condensers  of  that  date,  a  method  of 
research  utterly  condemned  by  Mr.  Nelson.  That  in  Mr.  Nelson's 
hands  the  flagellum  should  be  'obliterated'  by  the  same  kind  of 
iUtunination  by  which  Dr.  Dallinger  first  discovered  a  wimiVi* 
flagellum,  is  another  paradox,  which  I  leave  for  his  consideration. 
I  note,  in  passing,  that  Dr.  Dallinger,  in  referring  to  the  oblique 
illuminator  he  em^oyed,  wrote  that  it  had  *  the  advantage  of  throwing 
the  light  in  only  from  one  direction  [in  azimuth].'  Now,  singular  aa 
it  may  appear,  Mr.  Nelson  condemne  the  diatomescope  for  possessing 
the  qualification  commended  by  Dr.  Dallinger. 

*  Engl.  Mech.,  xl.  (1884)  p.  2d9. 

t  Mod.  Mior.  Jonm.,  xiv.  (1875)  pp.  10^-8. 
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Thirdly,  the  fiAgellnm  of  MicroeoeeuSj  thongh  but  1/144,000  in.  in 
dfimeter,  does  not  come  within  the  range  of  what  I  should  regard  as 
the  smitBitfm  vmbUe  with  the  Microscope.  Daring  the  past  fifteen 
jears  we  have  known  of  the  resolution  of  lines  112,000  to  tiie  English 
inch.  AagnmiTig  the  lines  and  the  interspaces  to  be  equal  {vide  Dr. 
Woodward's  photographs  of  Nobert's  19-band  test  plate),  then  they 
each  represent  1/224,000  in.  Now,  if  we  have  already  succeeded  in 
resolving  with  the  Microscope  spaces  of  this  degree  of  proximity, 
the  mere  perception  or  recognition  of  one  single  object  of  1/144,000  in. 
is  no  feat  in  microscopioJ  manipulation  in  the  direction  of  the 
MftMflNim  viabile.  It  would  seem  that  Mr.  Nelson,  haying  found  a 
difficulty  in  exhibiting  the  flagellum  of  MierococeuSj  has  made  a 
random  shot  at  an  explanation  of  his  difficulty,  and  has  dropped 
upon  the  minuteness  as  the  vera  causa^  strangely  ignoring  the  con- 
ditions of  visibility  by  which  the  object  is  easily  or  with  difficulty 
diffiorentiated  from  the  medium  in  which  it  is  placed." 

Bertrand's  PolariziB^  Prism. — Dr.  H.  Schroder  writes  us  that 
the  first  form  of  this  pnsm  *  was  deyised  as  long  ago  as  1869  by 
Jamin  and  himself,  and  later  by  Feussner.f 

The  second  form  is  an  impracticable  one  as  no  glass  is  known  of  the 
lefractiTe  index  1*65  and  which  has  a  perfectly  white  colour  and  will 
not  tarnish  in  the  air.  The  angle  of  field  98^  41'  given  by  Bertrand 
can  only  be  obtained  by  moving  the  eye  about  from  side  to  side.  If 
the  eye  is  fixed  the  field  is  only  47°  27'.  If  the  prism  were  made  of 
calc  spar  and  cemented  with  linseed-oil  the  above  angles  would  be 
83^  6' and  42°  10'.  t 

Bulloch's  Hew  Lamp.§ — W.  H.  Bulloch's  new  lamp  is  shown  in 
fig.  19.  The  reservoir  and  base  are  similar  to  those  of  the  **  Beck 
Complete  Lamp,"  but  the  burner,  instead  of  being  in  the  middle  of 
the  reservoir,  is  placed  on  one  side.  This  gives  room  for  a  brass 
upright  on  the  other  side,  which  supports  the  bar  carrying  the  bull's- 
eye.  The  latter  is  focused  by  sliding  the  bar  in  either  direction, 
and  the  light  is  directed  either  upward  or  downward  by  swinging 
the  arm  as  required,  and  clamping  it  in  any  position  by  the  milled 
heid  shown.  Only  one  side  of  the  chimney  is  open,  and  the 
rectangular  aperture  is  covered  with  a  plane  glass  slip  8  x  1»  outside 
of  which  may  be  slipped  in  a  blue  slide  or  one  with  a  ground  surface 
to  modiiy  the  light  There  is  also  a  brass  slit,  adjustable  in  width, 
whioh  fits  outside  of  all.  This  is  intended  to  give  a  narrow  line  of 
liglltt.  The  diimney  turns  about  the  burner,  so  that  the  broad  face 
of  the  flame  or  the  edge  can  be  used  at  pleasure.     The  reservoir, 

*  See  this  Joaraal,  iv.  (1884)  p.  965. 
t  Ibid.,  p.  456. 

t  See  also  Zeitaebr.  f.  Instnimeiitexik.y  ▼.  (1885)  p.  30,  from  which  part  of 
Dr.  Schroder's  remarks  are  takoD. 
§  Amer.  Moo.  Bficr.  Jonm.,  v.  (1884)  p.  205  (1  fig.), 
f  See  this  Journal,  iv.  (1884)  p.  628. 
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ouTTiiig  eTerytliing  npon  it,  moral  np  uid  dovn,  bj  a  nok  and 
pioioD,  OS  tho  upright  bar  finm  the  btaa,  u  shown  in  th«  fig.    The 


Live-Cell. — This  oell  (fig.  20)  is  of  nuknown  anthorahip,  but  is 
olkimed  to  be  oonreuient  when  it  ii  deaired  to  keep  the  water  oool  in 
which  any  living  objects  are  being  examined.  It  dispenses  with  the 
alam  cell,  which  is  an  objectionable  adjnnot,  affecting  as  it  does  both 
illnminatioQ  and  definition.  The  inner  oircnlar  oell  (open  at  the  top 
for  the  reception  of  the  objeots)  is  distinot  from  the  onter  rectangular 
oell,  bat  has  six  minnte  holes  in  its  cironmference.  These  ftllow  of 
a  conBtont  interchange  between  the  water  in  the  inner  and  outer  cells, 
and  that  in  the  latter  can  of  course  be  auppL'ed  at  auf  desired  tem- 
perature. Unless  the  holes  are  rerj  small,  there  will  of  course  be  a 
danger  of  the  minuter  organisms  making  ^eir  escape  into  the  onter 
oeU. 

The  cell  would  seem  to  be  likely  to  be  more  osefnl  for  lantern 
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(where  the  heat  a  often  great)  thui  for  imj  other 
Fio.  20. 


Qflei'  LiveKMl.*— O.  U.  Giles  finds  thit  the  mkin  drawbacks  of 
meet  oeUs  for  the  observation  of  living  objeots  are  that  they  either 
kak  or  are  ybtj  diffionlt  to  clean,  and  Basgeste  the  following  form 
(figs.  21  and  22)  to  obviate  these  defects,  ^j^ke  a  stent  gronnd-edged 


glMi  slip,  and  have  fitted  to  it  two  sheaths  of  thin  brass,  about  3/4  in. 
wide.  These  ahonld  be  made  to  fit  oloeely,  bnt  not  so  tightly  as  to 
pnvent  the  glass  slip  bom  sliding  easily  thiongh  them.   To  the  middle 


of  one  end  <rf  each  aheath  is  soldered  a  small  brass  arm  (shaped  as  in 
%  23),  carrying  a  fine  screw  on  one  arm,  whiohgwheiiBeoarediDposi- 
tioo,  projects  about  1/4  in.  beyand  the  end  of  the  sheath.  A  piece 
kbont  IJ  in,  long,  out  off  a  thm  glass  slide,  and  a  thick  indiambbei 

•  Sci.-Q<Nwp,  1885,  pp.  7-9  (2  flga). 
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ring  (thon  nsed  for  Cod's  patent  Boda-mter  bottles  serre  excellently) 
oomplete  the  requirements. 

To  pnt  the  puts  together,  slip  the  aheftths,  one  on  to  each  end  of 


the  glasB  Blids,  vith  their  two  little  ecrew  ftrms  projecting  towards 
each  other.  Sow  cnt  a  small  piece  oat  of  the  cironmfereuoe  of  the 
indiambber  ring,  and  place  it  on  the  slide  between  the  sheatiu,  with 
the  opening  towards  one  of  the  long  aides  of  the  slide.  Plaoe  on  the 
top  (^  the  ring  the  short  piece  of  glaas,  and  elide  the  sheaths  towards 
eaoh  other,  tul  the  smali  sorewa  project  over  its  ends.  Then,  bj 
taming  down  the  sorewe,  the  ring  is  compreesed  between  the  two 
pieces  of  glass,  and  a  perfectly  water-tight  cell  results.  By  nsing  rings 
of  different  thickness,  cells  of  every  oonvenient  depth  may  be  obtained. 

When  finished  working,  the  whole  can  be  ts^en  to  pieces  in  an 
instant  and  cleaned.  If  a  well-polished  piece  of  glass,  free  from 
flaws,  be  chosen  for  the  npper  plate,  its  thlcloiees  will  not  be  found 
to  interfere  very  materiaUy  with  the  perfonnaooe  of  any  poww 
below  1/2  in. 

Jong's  Oompreuoriiiin.*-^Dnring  some  histological  investigBtionB 
oa  Hji^a,  &0.,  H.  Jung  was  often  oUiged,  in  order  to  isolate  the 


cells,  tissues,  &e.,  to  adopt  the  process  of  "  beating."    This,  hovever, 
he  £inmd  an  exceedingly  tiresome  process,  especially  when  it  has  to  be 

•  ZeitBohr.  f.  Win.  Mikr.,  i.  (IBM)  pp.  248-50  (1  fig.). 
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onUd  on  for  boon  with  perbaps  the  budle  of  a  disBecting  needle, 
ud  the  ordinary  compresBors  being  nnBoitable  for  the  pnipoBe,  he 
^bntitote  deTiBcd  the  form  Bhown  in  fig.  23. 

The  plate  A  is  attached  to  the  stage  hj  the  oatoh  n  and  two 
Kten  B  8.  On  this  plate  is  a  doable  lever,  one  ann  of  whioh  bu  « 
monble  ring  B  and  adjusting  screw  St,  and  the  other  the  knob  E. 
The  two  leTers  are  so  connected  with  the  bent  piece  0  that  when  E 
i»  fieueA  down  the  ring  B  is  also  pressed  towards  the  stage-plate. 
Cimmady  an  upward  movement  of  die  knob,  prodnoed  b;  the  spring 
f,  nisas  the  ring  again.  The  screw  B,  regulates  the  extent  of 
iBorement  of  the  end  of  the  lever. 

To  nae  the  apparatus  the  screw  St  is  a^)^^  bo  that  the  ring  lies 
nearlf  dose  to  tiie  large  and  thick  ooTor-glass  of  the  preparation,  and 
S,  ia  tomed  so  that  the  lever  can  move  bnt  veiy  slightly.  The  object 
u  then  focused,  and  by  qoick  and  continuous  movement  of  the  ^ob 
wd  the  changbg  pressuro  on  the  cover^laes  thus  produced,  tissues 
(ifkt  maoeiation)  c«n  be  easily  disassociated  without  danger  of  being 
dcetn^ed.  The  object  can  also  be  continually  watched  with  powers 
up  to  600,  and  all  the  changes  noted.  When  the  cells  are  isolated 
*hey  can  be  seen  (by  a  slower  movement  of  the  lever)  to  more  about 
to  all  directions,  so  that  they  can  be  observed  from  all  sides. 

If  it  is  desirad  to  press  the  object,  8[  is  loosened  and  St  screwed 
™^  u  far  as  necessary,  and  the  apparatus  cui  then  bo  used  as  an 
•""Mwuy  compressor. 

^gnier'i  Oompreworinm.* — C.  Viguier  points  out  that  whilst 

?*  ^mpiessors  iu  common  use  enable   us  to  study  objects   under 

'"''**Ue  craditions,  which  it  would  be  very  difl^onlt,  if  not  im- 


ju«  ^I^^  >     to  do  without  them,  yet,  on  the  other  hand,  the  objeots 

nmpr^^*'  always  destroyed,  it  being  but  very  exceptionally  tlit  a 

to  rppQjT*^!^^  object  can  be  preserved  as  a  permanent  preparation,  so  as 

^^^"^1«  wl»t  has  been  seen  in  the  coUpresaor,  and  the  evil  is 

*   &Kb.  Zoo).  "Eipii.  et  O^.,  JL  (1881)  pp.  sii.-iri.  (5  figs.). 
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Btill  greRter  when  there  U  oalj  a  rerj  limited  number  or  eran  (odj 
one  specimen  of  an  object. 

Dr.  Yignier'a  new  form  ia  intended  to  remove  tbis  inoonTonienoe. 
It  bu  no  fixed  glass  platee,  tbe  ordinary  alide  and  corei^gUsa  being 
tued.  When  the  obeemtioQ  ia  over,  the  preparation  is  withdrawn 
just  as  it  hu  been  aeen,  and  drawn  or  photographed  or  aabjeoted  to 
teagenia,  and  definitirely  preserved.  Tbe  management  of  the  iDstm- 
ment  is,  moreorer,  very  simple. 

The  ctMnpreaaor  ia  shown  in  figs.  24  and  36,  and  it  will  be  seen 
that  for  the  motion  of  the  npper  plate  the  alow-morement  sorow  is 

Fw.  25. 


naed  which  is  fonnd  in  so  man;  Continental  Ificrosoopes  and  in 
Moolint^'a  oompreBsor,  the  directing  pivot  /  of  the  latter  being,  bow- 
over,  mncb  longer,  and  placed  on  the  side  farthest  from  the  t^limmn 
The  important  point  claimed  by  tbe  author  is  the  adjnstmeut  and 
removal  of  the  glasses. 

The  bar  which  tnms  on  a  is  <^ned,  and  the  slide  g  is  introdneed 
(resting  in  a  deep  groove  of  tbe  lower  plate),  its  upper  snrfaoe  being 
entirely  free  except  at  the  ends,  where  are  four  aprings  r  and  r*  to 
keep  it  in  its  place.  Two  of  these  are  attached  to  the  movable  bar  a, 
which  is  dosed  after  the  introduction  of  tbe  slide. 

To  fix  the  cover-glass,  take  the  copper  wire  which  has  a  little  ball 

Fw.  26. 


as  a  reservoir  of  heat  (fig.  26),  and  slightly  warm  it  over  the  spirit- 
lamp,  and  place  a  very  litue  drop  of  porafSn  under  the  four  arms  e  of  tbe 
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upper  plate,  which  will  take  ooreivglAsses  of  18-22  mm.  The  amis  are 
fUttened  midemeath  and  well  adjusted  in  one  plane.  The  thin  glasa 
IB  then  pnt  exactly  in  its  place,  which  is  indicated  by  two  marks.  By 
the  screw  the  npper  plate  is  lowered  until  the  four  drops  of  paraffin 
are  in  contact  with  the  ooTcr-glass  and  even  press  a  little  on  it. 
The  foor-pronged  wire  (fig.  26)  is  then  heated  slightly  and  pnt  on  the 
ends  of  the  four  arms,  which  are  thns  all  heated  simnltaneously ;  the 
paraffin  melts,  and  as  soon  as  the  wire  is  raised  the  thin  glass  is  found 
to  be  firmly  attached  by  its  four  comers.  The  oblique  position  of  the 
anns  e  enables  the  strongest  objectiTes  to  be  focused  over  ahoaost 
the  whole  surface  of  the  cover-glass. 

When  the  observation  is  completed  it  is  important  to  keep  the 
cover-glass  exactly  in  the  position  which  it  occupied  relative  to 
the  slide  and  to  firee  it  from  the  arms  a.  Owing  to  its  double  curve  the 
boot  wire  enables  some  warm  paraffin  to  be  conveyed  along  the  edges  of 
the  cover-glass  corresponding  with  the  long  sides  of  the  idide,  and  the 
oorer-glass  is  thus  firmly  fixed.  To  free  the  points,  the  foui^pronged 
wire  baa  only  to  be  i^^in  heated  and  applied  to  them  whilst  releasing 
the  screw.  There  is  Sien  nothing  further  to  be  done,  to  withdraw  the 
preparation,  than  to  open  a.  The  preparation  is  still  open  on  two 
BideB^  and  tiie  necessary  reagents  can  be  applied. 

"  Akakta." — ^The  Diatomescope. 

[Objects  to  the  non-ooiDcidenoe  of  the  axes  of  the  two  lenses  and  the  want 
of  ooning  of  the  settings,  and  questions  the  necessity  of  the  diaphragUL 
And  Bee  post,'] 

Engl.  Meek.,  XL.  (1884)  pp.  281-2. 

Ameiiean  Society   of  Microscopists,  photograph   of  members   of,   taken   at 

Bocbester,  N.Y.  Amer.  Mm.  Micr,  Joum.^  Y.  (1884)  p.  219. 

„  ,,  „        Bochester  meeting  ofl 

[Comments  by  the  'National  Druggist'  on  the  remarks  of  the  *  Amer,  Mon, 

Mier.  Jonm.'  and  '  The  Mioroscope.'] 

ne  MicrotGope,  lY.  (1884)  p.  273. 

9*  99  99 

[Commendation  of  the  *'  working-session  "  at  the  Rochester  Meeting.] 

Micr.  Bulletin,  I.  (1884)  p.  52. 
B.8c. — ^Microscopic. 

[Recommendation,  on  the  authority  of  Waldeger  and  Recklinghansen,  to 
*' always  stick  to  the  A  eye-piece,  otherwise  yon  will  hurt  your  sight."] 

Engl,  Meek,,  XL.  (1885)  p.  414. 
Beck's  and  Bulloch's  Microscope  Lamps. 

[Beck's,  ct  Yol.  lY.  (1884)  p.  628;  Balloch's,  supra,  p.  133.] 

Amer.  Mon.  Micr.  Joum.,  lY.  (1884)  pp.  203-5  (2  figs.). 
BlacMmm,  W.— See  Dippel,  L. 
Bbadbuet.  W.— The  AcOiromatic  Object-glass.    XXXYII.-XLIII. 

Engl.  Mech.,  XL.  (1884-5)  pp.  277-8,  294-5  (3  figs.),  314--5  (13  figs.), 

334-5,  358-60  (7  figs.),  401-2.  445  (2  figs.). 
Beuvs,  a.  t.— Der  Westien'sche  UniYersalloupenhalter.   (The  Westien  UniTcrsal 
Lena-holder.)    [Post."] 

Arch. J.  Mikr.  Anat.,  iXIY.  (1884)  pp.  470-1  (1  fig.). 
Bulloch's  Microscope  Lamp,  see  Beck's. 

Chester  Society  of  Natural  Science.— A  Short  Handbook  of  Natural  History  for 
use  at  the  Annual  Conversaziones  and  other  Meetings  of  the  Society. 
[Useful  for  the  scientifio  arrangement  of  Zoological  and  Botanidiad  objects 
at  souses,  fto.] 

28  pp.,  8vo,  Chester,  1884. 
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ChiusoH,  V, — ^Die  Yergroeaenmg  der  dioptriaohen  Apparate.    (The  Amplificatum 
of  DJk)pirio  Apparatas.)    Tmialated,  and  with  a  note,  by  G.  Fischer.   [Pos£.] 

Zeitscfw,  /.  Wiss,  Mikr,^  L  (1884)  pp.  558-60, 
from  Bet,  Scientifique^  lY.  (1884)  p.  62. 
OoxFTON,  B. — Hidoaoopio  ninmination. 

[Inf  ujxy  for  a  gradually  adjustable  stop  for  the  oondenaer,  like  the  iris 
diaphragni.3 

Engl  Mech^  XL.  (1885)  p.  475. 
CmmBB,  T.— {Bemarks  on  the  B.  Microscopical  Society  and  its  Journal.] 

Jbtim.  of  Microscopy^  IV.  (1885)  pp.  51-2. 

D.»  B.  T.^Graphio  Mioroeoopy.    XIL  Eggs  of  Mottled  Umber  Moth  iffybemia 
de/oliaria).    XIIL  The  Bed  Water-Mite  iEykn  exUndensf), 

8ci,'Gos8ip,  1884,  p.  265  (1  pl-X  1885,  pp.  1-2  (1  pL). 
[Datib,  G.  E.] — Oar  suspended  publication. 

[**  Ko  sooner  is  one  month's  number  out  than  the>  worry  of  the  next  oom- 
**  menoes.  Few  people  are  aware  of  the  vast  amount  of  work  required  (o 
**  keep  even  a  small  journal  like  this  in  motion."  In  our  own  case,  we 
should  be  very  well  contented  if  the  ''worry  of  the  next  number"  only 
ocmmienced  wnen  the  preoeding  number  was  out — Ed.  J.B.M.S.] 

Micr,  Neves,  lY.  (1884)  p.  304. 
Datisok,  J. — Navicula  cuspidata  as  a  test-object 

(Tiansverse  strisB  can  be  shown  by  a  good  1/4  in.  object-glass,  but  a  good 
1/8  fails  to  show  any  longitudinal  stoiaa.  With  a  good  1/16  and  careful 
illumination,  however,  boUi  sets  of  stris  can  be  seen.  The  double  set  of 
stri»  is  much  easier  shown  when  the  fruatulee  are  mounted  dry  or  in 
media  less  transparent  than  balsam,  such  as  styrax.] 

ScL-Gossip,  1884,  p.  276. 
DiFPEL,  L. — GrundsQge  der  allgemeinen  Mikroskopie.    (Outlines  oi  Genenl 
Microscopy.) 
[Abridgment  of  his  <*  Handbook."] 

xiy.  and  524  pp.  (245  fics.  and  1  pi.),  8to,  Braunschweig,  1885. 
„       „      Endomersions-Objectiye.    (f^domersion  Objectives.)    [JPosf.] 

Zeitschr.  f,  Wisa.  Mikr.,  I.  (1884)  pp.  485-90(2  flgB.> 
Dippeiy  L, — The  use  of  polarized  light  in  vegetable  histology. 

[Transl.  by  W.  Blackburn  of  article  noted  YoL  lY.  (1884)  p.  482.    Post:] 

Micr.  A«w,  lY.  (1884)  pp.  291-7  (5  fig8.) 
Elbneb,  F. — Mikroekopischer  Atlsa.   (Miorosoopi<»l  Atlas.)  Part  Y.    6  pp.  and 
2  pis.  of  SO  photo-nucrcKraphs. 
[Contains  Flour  and  Starch  preparations.]  4to,  Halle  a.  S.  1885. 

Ermknoxm,  E.  van.— 

[Observations  on  Dr.  van  Heurck's  note  on  Amphipleura  pelludda.    Infra,'] 

Bvil  8oc,  Belg.  Micr,,  XL  (1884)  pp.  67-71. 
Erbera,  L.— Deux  questions  de  terminologie.    (Two  questions  of  terminoliigy.) 
[Proposal  (1)  to  substitute  lame  and  Icanelle  for  portS'Oihjet  and  coitvre<kj^ ; 
(2)  to  use  micron  in  place  of  micnmillimetre.    The  second  adopted  bat  the 
first  not  adopted  by  the  Society  for  the  present.] 

Bull.  Soc,  Belg.  Micr,,  X.  (1884)  pp.  217-20 ;  XI.  (1884)  pp.  86-8. 
EwKLL,  M.  D. — ^Identification  of  Blood  Ooipuscles. 

[Suggestion  that  writers  should  state  what  objectives,  eye-pieces,  length  of 
tubes,  stage  or  eye-piece  micrometers  they  use.] 

The  Microscope,  lY.  (1884)  pp.  241-2. 
F.,  W.— The  Diatomescope. 

[Oalls  attention  to  Kachet's  <<  Edairage  k  fond  noir."  Also  gives  the  note 
supra,  p.  128.]  iingl  Mech,,  XL.  (1884)  p.  821. 

F.B.M.B.— lUuminatioU  for  a  Microscope.    [Supra,  p.  182.] 

Engl  Mech.,  XL.  (1884)  p.  299. 
Fi8cher,  &.— fiee  Chiusoli,  Y. 

,,       „     See  Gu^hardt,  A. 
Flbsch,  M. — Ueber  einige  Yersuche  mit  elektrischem  Gliih-  und  Bogen-Licbt 
(On  some  experiments  with  incandescent  and  arc  electric  lights.)    [PostJ] 

Zeitschr.  f  Wise.  Mikr.,  I.  (1884)  pp.  561-5. 
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Vol,  U.— Lebrbnch  der  yergleichenden  mikroflkojAaehen  Anatomie  XQit  Ein- 
aehlnn  der  Tergleichendea  Hutologie  and  HiBtogenie.    (Gompendiom  of 
.    compu»tiTe  nucroBOopioal  Anatomy,  including  oomparatlve  Hiatology  and 
Hiitogenj.)    Part  I.  MiozoBoopical-Anatomical  Technios. 

208  pp.  (84  figs.),  8yo,  Leipsig,  1884. 
F&AKOOTTE,  p.— Marqnenr  trai^ant  on  cercle  but  la  lamelle  poor  retronver  £Msile- 
mentim  Ilea  d^termin^^nne  preparation.  Finder.  (Marker  for  making  a  circle 
on  the  coyer-glass  to  readily  find  a  given  plaoe  in  a  preparation.    Finder.) 
[Pos^.]  Bull.  8oc,  Btlg.  Mia-.,  XI.  (1884)  pp.  48-50. 

Fbitkb.— Optical  Phenomena.    [Posf.]  Nature,  XXXI.  (1885)  p.  212. 

OiBBon.  A.--HaDi]ale  per  la  Technioa  modema  del  Microecopio  nolle  Ofleerra- 
sioDi  loolQgiohe,  istologiohe  ed  anatomiohe.    (Manual  of  the  modem  technio 
of  the  Miorosoope  in  loological,  histological,  and  anatomioal  obeerratione.) 
[Same  aa  YoL  lY.  (1884)  p.  993.    Containe  a  chapter  on  the  Microscope 
and  mode  of  oaing  it,  pp.  15-28  (9  figs.).] 

208  pp.  and  9  pis.,  8tq,  Verona,  1885. 
Gkios,  a  F.— Presidential  Address  to  Postal  Microscopical  Society.    [Mites.] 

/(mm.  of  Microsoopy,  lY.  (1885)  pp.  1-^. 
Gun,  G.  M.— Description  of  a  convenient  form  of  live-cell  for  obsenration  wiUi 
the  Microscope,  and  of  an  inexpensive  Microtome.    ['9iipra,  p.  185.] 

Sd.'Gostip  (1885)  pp.  7-9  (4  figs.). 

Qn.Tiu,  E.— Inleiding  tot  het  Gebruik  van  den  Microscop.    (Introduction  to 

the  use  of  the  Microscope.)  xii.  and  254  pp.  (2  pis.),  8vo,  Leiden,  1885. 

Qn/tAT,  E.— Ueber  die  Lage  des  Brennpnnktes  resp.  der  Brennlinie  der  Doppel- 

kngel  Oder  des  Hohloylmders.    (On  the  position  of  the  fooal  point  or  line  of 

the  double  sphere  or  hollow  cylinder.) 

ZeOachr,  /.  Wiss.  Mikr.,  I.  (18^)  pp.  479-«5  (1  fig.). 
GnFnir,  F.  W. — ^Microscopic  Objectives. 

[General  remarks.]  Lancet,  22nd  Kovember,  1884,  p.  942. 

GunriTH,  E.   H. — The  Workiiu^  Department  [of  the  American  Society  of 
MierosoopiBts.    Beaaons  for  renising  to  accept  the  Directorship]. 

The  Microsot^,  lY.  (1884),  pp.  242-3  and  258. 
(haffAardtf  A. — ^Elementare  Erklanmg  der  untorsndinn^n  von  Gaoss  und 
Listing  fiber  die  Kardinalpnnkto  der  oentrirten  dioptriscben  Systeme. 
(Elementary  explanation  of  the  investigations  of  Ganss  and  Listine  on  the 
oudinal  points  of  centered  dioptric  systems.)  Translated  by  Q.  Fiscmer  from 
'  Ann.  d*0cnli8tiqne,'  IzzxL 

Central.  Ztg,  /.  Opt.  «.  Mech^  YL  (1885)  pp.  4-9, 13-6  (6  figs.). 
Gtsdlach,  E.— Magnifying  power.    [Post] 

Amer.  Men.  Micr.  Joum.,  Y.  (1884)  pp.  205-^. 
n       „     Apertnre  and  Working  Distance.    IPost."] 

The  Microaoope,  lY.  (1884)  pp.  246-8. 
Hkpwobtb,  T.  0. — ^The  Magic  Lantern  and  its  Management 
[Contains  a  chapter  on  the  Lantern  Microscope^  pp.  61-6.1 

viiL  and  75  pp.  (9  figs.),  8vo,  London,  1885. 

wid,  H.  VAK. — ^Noto  snr  la  rdsolntum  en  perles  de  VAmph^plevra  pellttcida 

Kotz.  et  sor  la  nature  r^lle  des  stries  des  Diatom^es.  (Note  on  the  resolntion 

of  Amph^tleura  pelluoida  Kutz.  into  **  beads,"  and  on  the  true  nature  of  the 

>^  of  the  Diatomace».) 

[Neariy  the  same  as  given  in  this  Journal,  lY.  (1884)  p.  971.] 

Bull.  Soc.  Belg.  iffcr.,XL  (1884)  pp.  6a-7. 
«        „  The  Diatomesoope.    Tme  nature  of  the  strisB  of  diatoms. 

[Supra,  p.  129.]  Engl  Mech.,  XL.  (1884)  p.  865. 

n        „  The  Diatomesoope. 

[Beplv  to  K  M.  Nelson,  infra.  It  will,  he  considers,  render  much  service 
with  Continental  small  Microscopes  to  which  a  condenser  cannot  be 
sdapted  and  which  have  mirrors  with  insuifident  movements.] 

Engl.  MecK,  XL.  (1885)  pp.  452-8. 
^^^B^)  0.  D. — Increase  of  angular  a^rture  obtained  by  screwing  the  oollar  of 
Z^s  1/8  water-immersion  objective  to  its  utmost,  and  using  1  of  glycerin 
to  2  of  water  for  the  immersion  fluid. 

/oum.  and  Proc.  Boy.  Soc.  N.  8.  Wales,  XYU.  (for  1883)  p.  262. 
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[HiTOHOOOE,  B.]— Some  genend  ranarkB. 

Amer,  Man,  Mkr.  J<mm^  Y.  (1884)  pp.  212-a 

„  „      Ghooring  objeotiyes.    {Pott."]  Ihid^  p.  214. 

,»  M      MioroMopioal  Sodetiee.    [Potf.]  /5Mi.,  pp.  215-7, 237-8. 

„  ,,      BobrOder'B  Camera  Luoida. 

[**  While  oommending  this  inatroment  in  the  highest  terma,  it  la  but  fiur  to 
aay  that  owing  to  the  oonaiderable  diatanoe  the  light  haa  to  trevel  throiii^ 
it  from  the  eye-lena,  it  oan  only  be  naed  with  ocuhra  of  low  power,  having 
a  long  focna  back  of  the  eye-lena.  Otherwiae  the  rara  oome  to  a  focus 
within  the  priam  or  at  least  do  not  reach  the  point  K  far  enough  above 
the  j^rism  to  afford  a  anffldentlr  large  field  of  view."  **  No  snch  objection 
apphea  to  ^e  camera  ladda  of  Grunow,  which  is  the  only  one  oompazaUe 
with  it"] 

im.^  p.  221  (1  fig.). 

M  M      Postal  Glnb  Boxes. 

[Bemarhi  on  J.  Kruttaehnitt'a  theory  of  the  fertilization  of  the  oynle.] 

Ibid.,  pp.  234-5. 

M  n      Concerning  MicroacopeB. 

[Critioiam  of  J.  a  Kingslev's  article,  of.  this  Jonmal,  IV.  p.  975.  His  list 
of  namee  is  too  small  and  £Btf  from  oomprehenaive.] 

Ibid.,  pp.  236-7. 

^  ^      Diaoontinnanoe  of  the  '  Hicroeoopioal  News.'         Ibid,,  p.  239. 

{Hitchcock,  i?.}— Electric  light  for  the  Microscope. 

[Abstract  of  &  T.  Btein's  paper,  tupra,  p.  466.]         Ibid,,  pp.  222-4  (4  figs.). 

•*  Ihtiota." — ^Microsoope. 

[Reply  to  inqniry  for  internal  diameter  and  standard  length  of  a  fnll-siaed 
English  Microscope  body-tube,  and  recommendation  not  to  use  a  10  in. 
tuM.  "  A  veiy  well  known  and  respected  maker  ....  moat  kindly  and 
liberally  gave  me  advice  that  was  aimply  invaluable.  .  .  .  <  Don't  make 
your  tube  more  than  8i  in.  long,  and  shorter  than  that  preferably.' "] 

Engl  Mech,,  XL.  (1885)  p.  392. 

jAJsnxvTTAZ,  B. — ^Lea  Roches,  deaoription  et  analyse  au  Microacope  de  leun 
d^ents  min^ralogiauea  et  de  leur  structure.    (Rooks,  description  and  micro- 
scopical analysis  of  tneir  mineralogical  elementa  and  structure.) 
[Containa  a  section  on  Polariziog  Microscopes,  pp.  112-7  (2  figs.)] 

2nd  ed.,  ziL  and  486  pp.,  215  figs,  and  2  maps,  8vo,  Faris^  1884. 

JofiBFH,  B.  E. — Incandescent  Lamps  for  Surgical  and  Mioroeoopical  purpoaesi 
[Quotes  Mr.  Btearn's  paper,  III.  (1883)  p.  29.]^ 

Trans,  and  Proc.  Boy.  8oc,  Victoria,  XX.  (1884)  pp.  84-7. 

K. — ^The  Phenomenon  of  Multiple  Image. 

[Haa  observed  multiple  images  in  diatoms,  Trioeratittm  /amis.  This 
phenomenon  is  well  Imown  in  England.  See  this  Journal,  I.  (1881 )  p.  55.5.] 

The  Microacope,  IV.  (1884)  p.  272. 

L.,  B.— Paul  MilUer'a  Insectenfanger  mit  Lupe.    (Paul  Mtiller'a  insect-catcher 
with  lens.) 
[See  thia  Journal,  IV.  (1884)  p.  632,  and  posf] 

Entomol.  Nwhr.,  X.  (1884)  p.  52. 

Landolt,  T. — ^Natriumlampe   fur  Polarisationaapparata     (Sodium   lamp  for 
polarisation  apparatus.) 

Zeitechr.  /.  Instrttmentenk.,  lY.  (1884)  p.  390  (1  flg.> 

Latham,  Y.  A. — The  Microscope  and  how  to  use  it.    I. 

[Gives  **  some  of  the  best  methods  for  the  preparation  and  mounting  of 
microscopic  objects,"  preceded  by  brief  remarks  on  the  Microscope  and 
accessories.] 

Jowm.  of  Microeoopy,  IV.  (1885)  ppt  22-34. 
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LBnrm,  O. — Ueber   eine   yereinfaohte   Oonstraotion   dee    KzyBtalliBaiions- 
Mikioekopt,   (On  a  simplified  oonBtniction  of  the  Cnrstidliflation  Mioroeoope.) 
[Ayro,  p.  117.] 

ZeiUchr.  /.  InttnmmUfik.,  IV.  (1884)  pp.  869-76}  (4  flgs.). 
Xallit,  a.  G. — ^niiiniination  for  a  Microfloope.    [Pott.'] 

EngL  Mech,,  XL.  (1884)  p.  299. 
Mimfhcrtef  Hieraeoopieal  Society,  presentation  of  Microsoopes  to,  by  Members. 

Mkr.  Nevn,  IV.  (1884)  p.  803. 

Kintn,  W.  P. — Beginnings  with  the  Micioeoope:  a  work^g  handbook  oon- 

tiining  simide  instmotions  in  the  art  and  method  of  using  the  Microsoope  and 

prepsiing^  objects  for  examination.  78  pp.  8vo^  Boston,  1884, 

HicRMDope  is  always  ready. 

["A  oonnderation  that  greatly  recommends  the  nse  of  the  Microsoope  is 
the  fact  that  it  is  never  too  cold  or  hot,  too  dry  or  wet,  too  cloudy  or  bright 
forvork.'^ 

Ths  Mkroaoqpe,  IV.  (1884)  p.  279. 
iOOer,  J,—Kj.  Beidiert's  Kenes  Pr&parirmikroskop. 
[Abrtraot  of  note,  IV.  (1884)  p.  613.] 

ZeUtAr,  /.  /fis(niiiMii(0fiA.,  V.  (1885)  p.  SO. 
Niuov^E.  M.— Microsoopio. 

[Beply  to  five  questions  by  "  Al  Fard,"  p.  198.] 

Engl  Mech^  XL.  (1884)  pp.  239^0. 
n      n       The  Biatraneeoope.  /6itf.,  p.  282. 

„      n       Illumination  for  the  Microsoope.    IV.    [Pott.'] 

Ibid.,  p.  282  (6  figs.). 
,»      w        Beetie's  eye  as  a  lens. 

[Dneotions  for  seeing  the  images  of  objects  in  beetie's  eyes.]     /fticf.,  p.  827. 
,1      ^        Optical  Beoords. 

["It  is  a  well-known  fact  that  the  great  strides  taken  in  the  improToment 
of  tiie  Microscope  during  the  past  twenty  years  have  been  m  a  great 
measure  due  to  diatom  maniacs,  who  by  purchasing  glasses  warranted  to 
nM>lve  such  and  such  diatoms,  stimulated  the  makers  not  only  to  increase 
the  aperture  of  their  lenses,  but  also  to  improve  the  instrument,  apparatus, 
sod  mounting  materiiJ.  ....  Believing,  as  I  do,  that  the  uterature 
of  the  resolution  of  test  objects  has  had  a  material  influenoe  in  the 
improvement  of  the  Microecope,  I  see  no  reason  why  a  similar  kind  of 
hteiature  should  not  also  prove  beneficial  to  the  telescope."] 

Ibid.  (1885)  pp.  888-4. 

„         „        The  Diatomesoope, 

[Chsllenges  the  validity  of  Dr.  Van  Heurck's  statement,  tupra^  p.  129,  that 

it  has  **  answered  very  well  as  an  oblique  condenser,"  and  considers  that 

the  result  he  obtained  ^  is  eminenUy  unfavourable  to  the  Diatomesoope."] 

/Wa:,  p.  410  (1  fig.). 
Obitowy. 

[Diaoontinuance  of  *  Science  Record '  and  *  Microscopical  News.'] 

Micr,  BuUttm,  I.  (1884)  p.  49. 
Ooom,  Lord  S.  G.— -The  Diatomesoope. 

[Reply  to  '^Akakia,"  t^yfra,  that  he  found  it  better  practically  not  to 
sajust  the  two  lenses  in  the  same  axis.] 

JBngl.  Mech.,  XL.  (1884)  p.  299. 
OriKvne's  Diatomesoope. 

[CC  VoL  IV.  (1884)  p.  961.]  Sci.-Gotsip  (1884)  p.  276-7. 

P,  T.-Beetie's  eve. 

[Ditections  for  seeing  the  images  of  objects  in  beeties*  eyes.] 

Engi.  MecK,  XL.  (1884)  pp.  327-8  (1  fig.). 
PoMT,  l¥.  Qt4 — On  the  correction  of  colour  aberration  when  lenses  are  in 
ooDtRct.  Engl  Meoh.,  XL.  (1885)  pp.  474-5. 

EiTLDOB,  Lord. — Optics,  Geometrical. 

[Contains  a  note  on  the  ^  resolving  power  of  optical  instruments."] 

Ency.  Britannica,  9th  ed.,  XVn.  (1884)  pp.  79^-807  (16  figs.). 
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Biohmond  AthflDJBnm,  openine  of  MioraBoopical  SeciioD  in  oonneotion  with. 

— t,    F«"  6  r  ^^  ^^^  ^^  ^jgg^^  p  297. 

g   J.  T.—Beetle's  eye  as  a  lens. 

rOiiectioiiB  for  exMbitine  the  image  through  a  beetle's  eye.] 

•"  UngL  Mech^  XL  (1884)  p,  872. 

Slack,  H.  J.— Pleasant  Horns  with  the  Miorosoope. 
rOn  the  selection  of  a  Microscope.] 
••  Knowledge,  VI.  0884)  pp.  476-7  (1  fig.). 

Slihoo,  W.— Photographic  Beczeations.  ^ 

[Goataios  a  note  on  taking  photo-micrographs  and  exhibiting  them  with  a 
Lantern  Microscope.] 

Knowledge,  VI.  (1884)  pp.  485-7  (4  figs.). 

Stowbll.  C.  H.— The  BtadenVs  Manual  of  Histology. 

3rd  ed.,  370  pp.,  178  figs.,  8?o^  Ann  Arbor,  1884. 

SiowxLL.  0.  H.  and  L.  B.— Our  Journal  for  1885. 

^  The  Microscope,  IV.  (1884)  p.  278  (and  p.  279). 

Strasbubobb,   E.— Das  kleine   Botanische   Practionm  far   Anfanger.     (The 
small  <  Botanisebes  Prscticnm '  for  beginners.) 
TAbrideed  edition  of  the  larger  work,  see  IV.  (1884)  p.  633.] 
^  ^  Tiu.  and  285  pp.,  114  figs.,  8to^  Jena,  1884. 

TnoMPaoH.  W.  J.— The  Microscope  for  Glass-room  Demonstration.    IPost.'] 

Sdenoe,  IV.  (1884)  pp.  540-1  (1  fig.)- 

VooKL  J.^Das  Mikroskop  nnd  die  wissensohaftlichen  Methoden  der  Mikco- 

skopischen    Untersaohnng    in    ihrer    Tersohiedenen    Anwendnng.      (The 

Microscope  and  the  scientific  methods  of  mioroeoopical  inyestigation  in  their 

diflferent  applications.)    4th  ed.  by  O.  Zacharias. 

Svo,  Leipzig,  1884. 

VoBCK  C.  M.— Multiplying  drawings.    [P<w«.] 

^  ilm^fr.  ifon.  Jficr. /mim.,  V.  (1884)  pp.  207-8. 


Waldetsb  [W.^j — 

[Exhibition  to  Berlin  Physiological  Society  of  a  <*  Microsoope-etand  which 

he  found  very  practicable,  both  for  the  ease  and  security  with  which  it 

enabled  a  Microscope  to  be  turned  in  every  direction,  and  for  the  way  in 

.  which  it  allowed  the  use  of  any  system  of  lenses.    (Apparently  the 

Westien  UniverBal  Lens-holder,  supra.)] 

Nature,  XXXI.  (1885)  p.  212. 

Wallich,  Q.  C— a  new  form  of  Condenser  for  the  Microscope. 

[Statement  of  the  advantages  of  his  condenser.    Of.  1 V.  (1884)  p.  962  and 
supra,  p.  127.]  ^^^  ^^  ^  ^^  ^^^^^  ^  ^ 

„        Dr.  Wallich's  Condenser. 
[Statement  as  to  Mr.  Swifts  Cone  Condenser.]  Ibid.  (1885)  p.  474. 

Wabd,  P.— Illumination  for  a  Microscope.  .  „,      . 

rPreliminarv  announcement  of  his  **  Anti-thermic  Dlamioator.'  ] 
^  '  Engl,  MecK  XL.  (1884)  p.  299. 

Wetbnbbrgh,  H.— Catilogo  del  laboratorio  y  gabinete  de    histologia  de  la 
Universidad  Nacional  en  Cordoba.    (Catalogue  of  the  laboratory  and  cabmet 

of  histoloKV  of  the  National  University  at  Cordova.) 

01  niBWi  gjr  ^  pp^  g^^  Cordoba,  1883. 

WiLKiit  F.  B.— The  Great  Inventions :  their  history,  from  the  earliest  period  to 

the  present    Their  influence  on  civilization,  accompanied  by  sketches  of  Utcs 

of  ^e  principal  Inventors  ;  their  labors,  their  hardahipe,  and  their  triumphs. 

rChap^  XL  The  Microscope  and  the  Telescope,  pp.  143-73.} 

^       ^  687  pp.  (figa),  8vo,  PhUadelphia  and  Chicago,  1883. 

Wright  L The  Lantern  Microscope. 

FAs  to  his  exhibition  of  it  at  the  B.  Micr.  Soc  and  Quekett  Micr.  Qub. 
Also  as  to  a  1/4  or  1/5  in.  for  it,  and  as  to  showing  diatoms.] 

'  ^n^;/.  ifwA.,  XL.  (1884)  pp.  299-300. 


XOOUOQY  AND  BOTANY,   MIGBOSOOPTj   Eia  145 

Tar>Book  of  the  Scientifio  and  Learned  Sooieties  of  Great  Britain  and  Ireland, 

giTing  an  aooonni  of  their  origin,  constitution,  and  working.    Compiled  from 

oiBeial  sonroes.    With  appendix  comprising  a  list  of  the  leading  Scientifio 

Societies  thronghont  the  World.    Ist  Annwd  Issna 

[R.  Mier.  80c.  p.  67.]  tL  and  226  pp^  8?o,  London,  1884. 

Z.—heaes  Pobrisations-Prisma  von  £.  Bertraud. 

[Abstract  (with  remarkB)  of  note,  VoL  IV.  (1884)  p.  965.    Gfl  also  supra, 
p.  133.] 

Zeitwchr.f,  InslntmmUnk,,  Y.  (1885)  pp.  30-1. 
Zachauas^  O. — See  Yogel,  J. 

/S.  CoUectixif^,  Koanting  and  'BTaminiTig  Objects,  Ac. 

Hardy's  CoUectmg-bottle. — Mr.  T.  Curties  has  improved  this 
bottle  by  replacing  the  indiambber  strips  forming  the  sides  of  the 
botde  by  glass,  it  being  difficult  to  cement  the  indiarubber  with 
sufficient  fizmness  to  the  glass. 

Salmon's  Cnltnre-tnbe.* — ^The  cnltore-tabe  of  Dr.  D.  E.  Salmon 
consists  of  a  test-tube-like  body  or  reservoir,  of  rather  heavy  glass, 
about  4  to  5  in.  in  length  and  3/4  in.  in  internal  diameter.  Over 
the  top  of  this  reservoir  a  second  hollow  piece  or  cap  is  fitted.  Its 
internal  surface  is  ground  to  fit  snugly  over  the  ground  external 
mrface  of  the  upper  end  of  the  reservoir,  thus  forming  a  ground-joint 
anion.  This  cap,  about  2^  in.  long,  abruptly  contracts  near  its 
middle  into  a  narrow  tube  with  an  internal  diameter  of  about  3/8  in. 
The  third  piece,  or  ventilating  tube,  is  like  an  inverted  U,  one  limb 
being  abont  3  in.  long,  and  1^  in.  longer  than  the  limb,  which  fits  by 
means  of  a  ground  joint  over  the  narrow  tube  of  the  cap.  The  longer, 
&ee  limb  of  the  ventilating  tube  lodges  a  plug  of  glass-wool  from 
IJ  to  2  in.  long.  The  limbs  of  the  ventilating  tube  are  about  1  in. 
apart. 

The  culture-liquid  is  introduced  by  removing  the  cap,  which 
brings  with  it  the  ventilating  tube,  and  it  is  sterilized  in  tiie  tube. 
The  liquid  is  inoculated  by  removing  the  ventilating  tube  only.  To 
prevent  the  ground  joints  from  sticking  too  firmly,  a  little  sublimated 
vaseline  is  introduced  between  the  surfaces  of  the  joint. 

The  pipette,  used  to  introduce  a  drop  of  fluid  containing  bacteria, 
eonsists  of  an  ordinary  glass  tube  abont  1/4  in.  in  diameter  and  2  to 
3  in.  long,  one  end  of  which  is  drawn  out  into  a  very  fine,  almost 
capillary  tube,  which  must  be  long  enough  to  easily  reach  the  bottom 
of  the  reservoir  when  introduced  through  the  narrow  tube  of  the  cap. 
A  plug  of  glass-wool  occupies  the  other  end,  which  is  closed  by  a 
nibber  bslL    ^ 

The  method  of  inoculating  the  culture-liquid  is  briefly  as 
follows : — 

The  pipette  is  first  thoroughly  sterilized  by  flaming  every  portion 
of  it  from  the  tip  of  the  capillary  tube  to  near  the  rubber  bulb,  until 
the  contained  air  is  subjected  to  a  temperature  of  at  least  150^  G.  It 
is  usual  to  bring  it  to  a  dull  red  heat,  avoiding  the  contingency  of 
melting  the  capillary  tube.  It  is  hung  with  the  rubber  bulb  up  to 
avoid  its  capillary  portion  coming  in  contact  with  anything  while 

*  Amer.  Mon.  Micr.  Jourii.,  v.  (1884)  pp.  185-7. 
Ser.  2.-.V0L.  V.  L 
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cooling.  When  snffioienftly  oool  the  capiUaiy  portion  is  again  diavn 
once  or  twice  throogh  the  flame  to  destroy  any  particles  that  may 
have  become  attached  meanwhile.  The  TentOator  of  the  enltnre-tiibe, 
containing  the  bacteria  to  be  sown,  is  flamed  and  xemoTed  and  the 
narrow  tube  of  the  cap  flamed,  the  rubber  bulb  slightly  oompreaBed, 
and  the  pipette  introduced,  a  few  drops  drawn  up,  the  pipette  slowly 
withdrawn,  the  cap  flamed  again,  and  the  Tcntilator  replaced.  The 
cap  of  the  fresh  tnbe  is  now  flamed  before  and  after  removing  the 
ventilator,  the  pipette  introdnoed,  a  drop  allowed  to  &11  into  the 
cnltore-liqoid,  the  pipette  removed,  the  narrow  tube  of  the  cap  agpdn 
flamed,  and  the  ventilator  replaced.  When  the  source  of  the  bacteria 
is  an  exudate,  or  the  flow  of  the  animal  body,  various  methods  are  in 
use.    The  method  above  given  may,  however,  be  employed  in  most 


The  reservoir  may  be  variously  modified.  A  flaskHshaped  body 
may  be  used  for  cultures  that  require  an  abundance  of  air,  but  the 
test-tube  form  will  serve  nearly  all  purposes.  It  enables  the  nature 
of  the  opacity  in  the  liquid  to  be  readily  determined,  while  the 
earliest  traces  of  a  membrane  or  a  deposit  are  more  easily  detected 
than  with  a  broad  body  and  a  flat  bottom. 

The  culture-tube  recommends  itself  as  a  simple,  very  neat  appa- 
ratus, readily  filled,  sterilized,  and  inoculated.  It  dispenses  with  the 
troublesome  and  dangerous  expedients  of  disturbing  cotton  plugs, 
and  of  tying  down  various  air-filtering  materials.  It  is  easily  cleaned, 
and  hence  may  be  used  over  and  over  again,  the  original  cost  of  the 
tube  being  in  this  way  reduced  to  a  minimum  in  the  end.  It  does 
not  break  readily,  nor  are  there  any  sharp  or  jagged  edges  to  be 
feared  in  the  manipulation  of  dangerous  cultures.  It  is  very  compact, 
and  occupies  but  very  little  space  in  a  thermostat  Finally,  the 
chances  of  contamination  through  the  air  during  the  process  of 
inoculation  are  practically  of  no  account 

Collecting  Microscopic  Algse.* — ^An  anonymous  correspondent, 
referring  to  a  suggestion  for  placing  slides  back  to  back  and  than 
suspending  them  from  hoops  in  ponds,  proposes  a  modification  of 
this  plan  by  taking  waxed  paper  (from  cakes  of  soap)  and  punching 
holes  slightly  smaller  thui  the  largest  covers,  then  wrapping  the 
paper  about  the  slides  in  such  a  way  as  to  bring  the  holes  in  the 
middle  on  each  side.  On  suspending  the  slides,  growths  are  secured 
on  a  space  a  little  smaller  than  the  covers,  and  good  mounts  can  be 
obtained.  Another  suggestion  is  to  take  a  slide  with  a  spot  of 
growing  forms  upon  it,  surround  it  with  a  cleft  ring,  as  in  l£ady's 
vivarium,  bind  on  another  slip,  and  the  little  world  is  ready  for 
observation. 


Preparations  of  the  Central  H enrous  System  for  Projeotion.t— 
L.  Edinger  points  out  how  much  preferable  actual  sections  of  the 
central  nervous  system  are  for  students  as  compared  with  diagrams. 
Hitherto,  however,  it  has  been  very  difficult  to  show  them,  for  being 

*  Amer.  Man.  Micr.  Jonm.,  y.  (1884)  p.  200. 
t  Zeitsohr.  f.  Wias.  Mikr.,  i.  (1884)  pp.  250-1. 
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mostly  yefy  large  preparationB  a  small  diaphragm  oamiot  be  used 
and  hence  tiiere  is  too  much  light,  which  drowns  the  images.  Stained 
pzepaiations  in  balsam  are  for  the  most  part  unsuitable,  and  glycerin 
preparationB  must  be  very  thin,  and  are  therefore  difficult  to  make  of 
ike  neceesaiy  size.  The  difficulty  may,  howeyer,  be  got  rid  of  by 
placing  the  sections  direct  from  the  microtome  in  a  solution  of  nitric 
add  1  part,  water  15  parts,  and  there  leaving  them  until  they  are 
a  dazzling  white.  They  should  then  be  mounted  in  glycerin  without 
previous  washing.  Thus  prepared  the  sections,  even  though  not 
very  thin,  are  not  only  in  an  admirable  condition  for  the  Sciopticon, 
hat  in  the  case  of  microscopic  or  low-power  examinations,  will  be 
foimd  to  give  sharper  images  than  by  any  process  hitherto  known. 

The  author  has  also  found  the  Seioptioon  useful  as  a  means  of 
diaving  large  sections  under  low  powers.  For  this  purpose  the 
nitric  acid  preparations  are  very  suitable,  as  all  the  details  are  thrown 
on  the  drawing-paper  with  marvellous  deamess. 

Treatment  of  the  Ova  and  Embryos  of  the  Aphide8.*~E. 
Witlaczil  publishes  a  lengthy  paper  on  the  development  of  the 
Aphides,  and  gives  the  following  information  on  methods : — 

The  embryos  of  the  viviparous  aphides  were  examined  in  a  weak 
salt  solution  (Ij^  per  cent.),  in  which  they  live  for  about  an  hour. 
The  ovaries  contain  embryos  in  different  stages  of  development,  and 
have  to  be  isolated  for  study. 

The  early  stages  in  the  development  of  the  ova  may  be  studied  to 
advantage  alter  treatment  with  hydrochloric  acid  (8  per  cent)  or 
acetic  acid,  as  these  reagents  partially  dissolve  the  yolk  elements  and 
thus  render  the  preparation  more  transparent.  The  later  stages,  on 
the  contrary,  are  rendered  more  opaque  by  the  same  treatment. 

Preparing  Eohinorhynchi. — ^In  the  paper  by  A.  Safftigen  already 
notedjf  the  following  methods  of  preparation  are  described : — 

It  is  a  very  difficult  matter  to  kill  Echinorhynchi  instantly.  This 
cannot  be  done  either  with  corrosive  sublimate  or  strong  osmic  acid, 
even  after  preliminary  treatment  with  tobacco  smoke  or  chloroform. 
Thus  treated,  they  contract  strongly,  and  remain  so  after  death. 

Much  the  beet  results  are  obtained  by  killing  gradually  with  0*1 
per  cent,  osmic  acid,  in  which  they  contract  during  the  first  hours,  but 
stretch  out  again  and  die  fully  extended.  This  method  causes  slight 
swelling,  but  does  not  seriously  injure  the  object  for  histological 
investigation.  In  specimens  left  for  twenty-four  hours  in  the  osmic 
add,  it  is  easy  to  isolate  under  the  dissecting  Microscope  the  subcuti- 
eula  and  the  two  layers  of  muscle-fibres  (circular  and  longitudinal). 
For  the  study  of  the  internal  organs,  the  Mehinorhynchi  should  be  cut 
open  immediately  after  death  and  transferred  to  a  0*01  per  cent, 
solution  of  osmic  acid.  The  preservation  of  spedmens  thus  treated 
may  be  accomplished  in  the  following  manner: — After  carefully 

*  Zeiteehr.  f.  Wiss.  ZooL,  xL  (1884)  pp.  {$59-696  (7  pU.).  Abstract,  suproj 
p.  53. 

t  Morpbol.  Jahrhnob,  x.  (1884)  pp.  120-71  (4  pis.).  See  this  Journal,  iv. 
(1884)  p.  897. 
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waflhing  away  the  oomc  acid,  place  the  objects  in  a  veiy  dilate  flolntion 
of  potaasic  acetate  in  an  open  yeeael,  and  leave  them  for  two  or  three 
daya»  dnring  which  much  of  the  eolation  CTaporatea.  Finally,  transfer 
to  a  saturated  solution  in  order  to  dariff  so  far  as  possible.  Tezy 
beautiful  preparations  are  said  to  be  thus  obtained. 

The  course  of  the  nerves  may  be  easily  traced  in  specimens  that 
have  lain  several  days  in  1  per  cent  formic  acid.  The  tissues  swell 
up  strongly  and  become  quite  transparent,  so  that  the  nerves  can 
be  seen.  If  the  muscular  layers  be  separated  from  the  snbcutioiik 
in  specimens  thus  treated,  and  then  stained  in  gold  chloride,  the 
lateral  nerve-trunks  may  be  clearly  shown.  For  the  histological 
study  of  the  nerves,  the  Mitlitnarhyuchi  should  be  treated  with  chromio 
add  and  then  stained  deeply  with  borax-carmine. 

Chromic  acid  preparations  are  also  best  for  the  study  of  the  subcn- 
ticula.  Eehinorhynehi  live  for  days  in  a  0*1  per  cent,  solution  of 
chromic  acid,  but  eventually  die  in  a  fully  extended  condition.  Such 
preparations,  after  treatment  with  alcohol,  may  be  coloured  at  once; 
or,  after  washing  a  day  or  more  in  running  water,  exposed  to  the  action 
of  osmic  acid,  and  then  coloured  in  borax-carmine. 

For  the  study  of  the  sexual  organs,  a  very  dilute  picroHSulphoric 
carmine,  which  according  to  Safitigen  is  the  best  staining  fluid,  most 
be  allowed  to  act  a  long  time  (oft^  one  or  more  days) ;  after  a  deep 
stain  has  been  taken  the  preparation  should  be  partially  discoloured 
by  the  use  of  hydrochloric  acid  in  the  ordinary  way.* 

Action  of  Light  on  Objects  hardened  in  Chromic  Acid.t — Dr-  H. 
Yirchow  shows  that  in  tissues  hardened  in  chromic  acid,  if  subsequently 
placed  in  alcohol,  a  precipitation  takes  place,  in  the  presence  of  light, 
of  destructive  secondary  products  of  dhemico-physioal  action.  Part  of 
the  tissues  is  dissolved  and  thrown  down  as  a  fine  brown  granulation. 
In  the  dark,  this  result  is  avoided,  as  also  when  the  tissue  is  first 
dehydrated  before  placing  it  in  (absolute)  alcohol  in  the  presence  of 
light 

Haaeke*8  Dehydrating  Apparatus. f— Dr.  W.  Haaoke  has  devised 
the  apparatus  shown  in  fig.  27  for  dehydrating  objects  so  as  to  ayoid 
the  tedious  process  of  placing  them  first  in  weak  and  afterwards  in 
stronger  and  stronger  i^oohol. 

It  consists  of  a  glass  vessel  60  cm.  high  and  25  cm.  in  diameter, 
with  a  tap  at  the  bottom  and  a  top  fitting  air-tight,  having  one 
central  and  eight  (smaller)  peripheral  apertures.  These  are  dosed 
by  the  tubes  iSiown  in  the  figure,  also  fitting  air-tight  (but  easily 
removable),  the  lower  end  being  drawn  into  a  capillary  pomt  and  the 
upper  widened  out  to  5  cm.  in  diameter,  and  having  a  closely-fitting 
glass  stopper.  The  tubes  extend  25  cm.  into  the  glass  vessel  and 
stand  up  10  cm.  above  it.  They  should  be  thick  and  have  a  lumen 
of  at  least  1/2  cm.   The  central  one  should  hold  100  ccm.  and  the 

*  See  Amer.  Nataralist,  xviii.  (1884)  p.  1291. 
t  Arch.  f.  Mikr.  Anat,  xxiv.  (1884)  pp.  117-19. 
:  Zool.  Anzeig.,  vu.  (1884)  pp.  252-6  (1  fig.). 
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dthen  50  <Man.    The  luge  vessel  is  to  be  filled  with  «b«Iiite  ftloohol 

ud  the  tabes  with  distilled  water  ^or  alcohol  of  different  strengths) 

ud  the  pieparatioii  dropped  in  the  latter  for 

ittaohed  to  the  hooks  on   the  stoppers).     An  Via.i7. 

tpohtnge  then  takes  place  between  the  alcohol 

ud  the  w«ter,  the  latter  ialling  to  the  bottom 

of  the  vesael  and  absolnte  alcohol  replacing  it 

is  Uie  tubes.      From   time  to  time   the  dilnte 

iloohol  at  the  bottom  of  the  vessel  can  be  drawn 

off  through  the  tap,  first  taking  oat  the  stopper 

in  the  corer.     When  the  alcohol  has  sank  to 

tbs  level  of  the  points  of  the  tabee  the  vessel 

should  be   filled  np  again   throagh  a  funnel 

mching   half-wa;   down   and   having   a  bent 

point.     Bj  r^nlating  the  sixee  of  the  apertnres 

«k  the  bottom  of  the  tubes  the  time  required 

for  the  ezchaage  of  the  alcohol  and  the  water      ,^  ~  >     ^ 

can   be  varied— from    several    days    to   a   few      '  " 

lonra — so  as  to  snit  all    requirements.      The 

tsbee  shonld  be  nnmbered  and  a  table  made  showing  their  different 

perioda. 

Imbedding  in  Paraffin  by  means  of  a  Vaoanm.*— P.  Francotte 
ha  improved  on  Hofinann's  apparatus  described  VoL  IV.  (1884) 
p.  820,  which  leqnirefl  for  producing  the  vacuum  either  a  pressoie  of 
inter  or  a  very  long  aspirator.  The  former  is  often  wanting  and  the 
btter  very  inconvenient. 

Dr.  Francotte  at  first  attempted  to  obviate  these  inconveniences 
bj  boiling  and  then  cooling  ether  (which  requires  only  a  temperatnre 
oi  10°),  but  he  now  nses  by  preference  steam.    The  vessel  B  (fig.  28) 


holding  about  half  a  litre,  has  a  barometer  tnbe  B,  which  passes  into 
■  vessel  of  mercury  F,  and  another  oommnnicating  with  the  flask  P, 
C0Dt«ning  the  melted  paraffin,  heated  by  a  water  bath  M.  It  is 
Dsefhl  thongh  not  necessary  to  interpose  a  flask  N  to  ooUeot  the 
rieam  if  it  is  formed  in  too  great  quantity. 

The  watcs  is  boiled  by  a  spirit-lamp  and  the  air  escapes  by  the 
*  BdU.  Boo.  Belg.  Mkr.,  ij.  {18B4)  pp.  49-9  (1  pi). 
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tube,  which  is  prorided  with  a  pinchcock  V.  When  the  steam 
out  in  a  jet,  the  lamp  ia  lemoTed,  Y  is  closed,  and  the  yessel  B  cooled 
slowly  by  a  wet  sponge,  by  which  means  a  yacnun  is  prodaoed,  and 
the  meicnry  rises  aboye  70  cm.  The  air  is  thus  drawn  ont  of  the 
preparation  and  the  paraffin  penetrates.  In  half  an  honr  the  air  may 
be  readmitted. 


Sapid  Imbedding.* — ^In  Ids  studies  on  Limulua  J.  S.  ^  . 
adopted  the  following  method  of  imbedding  large  nunbers  of  speci- 
mens at  once,  thns  effecting  a  considerable  saying  of  time.  The  same 
method  is  applicable  to  any  easily  oriented  object. 

The  embryos  were  taken  from  absolute  alcohol  and  transferred  to 
chloroform  and  then  impregnated  with  paraffin  in  the  normal  way. 
When  at  last  they  were  in  pnre  paraffin  Uiey  were  transferred  with  a 
quantity  of  paraffin  to  a  flat-bottomed  watch-glass,  and,  the  paraffin 
being  kept  m  a  melted  condition,  the  embryos  were  arranged  in  a 
symmetrical  position,  the  heads  all  pointing  the  same  way  and  con- 
siderable space  left  between  them.  When  arranged,  the  whole  was 
allowed  to  cool,  and  then  each  embryo  was  cut  ont,  together  with  a 
parallelogram  of  the  surrounding  paraffin,  the  longer  axis  of  which 
corresponded  with  the  axis  of  the  embryo.  The  head  end  was  marked, 
and  then  the  crystal  was  sligihily  wanned,  which  allowed  the  little 
strips  of  paraffin  to  be  readily  remoyed.  When  it  was  desired  to  ont 
one  of  the  specimens,  it  was  a  comparatiyely  easy  operation  to  plaoe  it 
in  any  desirod  position  and  fasten  it  by  means  of  a  hot  needle  on  the 
end  of  a  larger  piece  which  fitted  the  damp  of  the  microtome. 

The  author  tried  yarions  killing  and  hardening  reagents  (Klein- 
enberg's  fluid,  Perenyi's  fluid,  Muller's  fluid,  chromic  acid,  Merkel's 
fluid,  corrosiye  sublimate,  and  osmic  aoid\  but  for  sections  he  had 
the  best  results  with  the  use  of  alcohol  oi  yarious  grades,  begininng 
with  60  per  cent,  and  ending  with  absolute.  For  surface  yiews 
nothing  excels  osmic  acid  used  for  about  ten  minutes  in  a  0*1  per 
cent  solution. 

Caldwell's  Automatic  Microtome.— Mr.  W.  H.  Caldwell's  very 
noyel  and  ingenious  instrument  has  effected  a  reyolution  in  the  art  of 
section-cutting,  especially  where  it  is  desired  to  cut  a  yery  large 
number  of  sections  of  equal  thickness  in  a  yery  short  time,  and  to 
insure  their  arrangement  in  their  proper  consecutiye  order  and  with 
the  same  side  upwards.  It  may  be  easily  made  to  deliyer  in  one 
continuous  ribbon  sections  at  the  rate  of  100  per  minute,  and  when 
driyen  by  means  of  a  motor,  such  as  the  water-motor  used  for  it  at 
Cambridge,  more  than  double  this  number  can  be  obtained. 

The  general  form  of  the  instrument,  which  is  supported  on  a 
heayy  iron  frame  86  in.  long,  8  in.  wide,  and  11  in.  high,  resting  on  four 
feet,  is  shown  in  fig.  29,  the  object-holder  with  its  carrier  (in  enlarged 
yiew^  at  fig.  80,  and  the  top  pkte  of  the  microtome,  with  object,  knife, 
and  Delt,  at  fig.  81. 

The  carrier,  with  the  object,  moyes  backwards  and  forwards  be- 
neath the  razor  (any  ordinary  razor  does),  which  remains  stationary 

*  Science  BccoH,  ii.  (1884)  p.  269. 
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fbrwuds  1^  the  action  of  a  roller  fixed  eccentricallf  to  the  uia  of 
the  large  fly-wheel,  and  connected  with  it  by  the  link  and  cords 
shown  in  fig.  29.  It  is  drawn  baok  again  by  the  strong  spring  shown 
on  the  left.      The   extent  of  its  motion  is  regnlated  so   that  the 


Bnrface  of  the  imbedding  maea  jost  clears  the  razor  when  the  carrier  ia 
at  its  maximum  and  tt"'"''"""'  distance  from  either  and  of  the  foune. 
The  cylindrical  vessel  which  holds  the  imbedding  mass  and  object 
is    slipped    into    a    tube    or 
Fto.  31.  socket,  in  a  croes-pieoe  attached 

to  two  quadrants,  arranged  so 
that  the  eoeket  may  be  set  at 
any  angle  desiied,  and  damped 
by  the  vertical  screw  onder- 
neath  (see  fig.  80).  This 
arrangement  is  for  nse  when 
the  object  has  not  been  eym- 
metrioally  imbedded.  For  a 
rough  adjustment  of  the  object 
to  ^le'  level  of  the  knife  the 
socket  can  be  slipped  ap  or 
down  in  the  cross-pieoe.  For 
more  aconrate,  yet  still  rapid, 
adjustment  the  entire  object- 
bolder  may  be  raised  and 
lowered  by  the  large  micro- 
meter screw.  To  this  screw  is  attached  a  ratchet  wheel  with  clicks, 
which  are  controlled  by  the  lower,  horizont^  screw  (fig.  80J,  and  by 
means  of  which  the  object  is  raised  antomatioally.    When  tne  dicke 
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engage  half  a  tooth  the  sections  will  be  2*5  ft  (or  1/10,000  in.)  in 
thiclmefls,  a  whole  tooth  5  /a,  and  so  on. 

The  great  novelty  of  the  instrnment,  however,  oonsists  in  the 
use  of  an  endless  hand,  2  in.  wide,  to  receive  the  sections  as 
they  come  from  the  razor.  With  proper  imbedding  material  the 
sections  will  adhere  to  one  another  and  come  off  the  razor  in  the  form 
of  a  ribbon,  and  as  soon  as  a  sufficient  length  has  been  cut  the  end  is 
picked  np  by  a  needle  or  scalpel  and  placed  on  the  band  which  is 
just  aboYe  the  razor  (see  fig.  31).  By  the  arrangement  of  cords  and 
rods,  shown  in  fig.  29,  the  band  is  adjusted  so  that  at  each  "  throw  "  of 
the  object-carrier  (or  turn  of  the  fly-wheel)  it  is  moved  forward  through 
a  distance  equal  to  the  breadth  of  the  surface  which  is  being  cut. 
The  ribbon  of  sections  consequently  travels  np  the  band  untU  the 
top  is  reached,  when  the  sections  can  be  cut  off  in  convenient  lengths 
for  mounting. 

The  diroctions  for  using  the  instrument  issued  by  its  manu- 
ikcturers,  the  Cambridge  S^entifio  Instrument  Co.,  have  been  re- 
published,* and  need  not  be  repeated  here.  The  most  important  points 
insisted  upon  are  the  sharpness  of  the  razor  and  the  accurate  paral- 
lelism  of  the  sides  of  the  imbedding  material  from  which  the  sections 
are  cut,  so  that  the  ribbon  of  sections  may  be  quite  straight  for  con- 
▼enient  mounting.  The  Company  supply  special  imbedding  material, 
so  that  sections  may  be  satisfactorily  cut  within  a  very  considerable 
range  of  temperature,  obviating  the  necessity  of  exactly  adjusting 
the  temperature  of  the  room  to  the  specimen  of  paraffin  in  use,  or, 
as  an  alternative,  of  providing  a  number  of  specimens  of  paraffin  with 
difiarent  melting  points. 

The  ordinary  8x1  slides  are  not  of  course  large  enough  for  the 
ribbons,  and  slides  of  double  the  size  (6  in.  x  2  in.)  are  found  the 
most  ccmvenient,  with  cover-glasses  6  in.  x  Ij^  in.  On  such  a  slide 
five  or  six  rows  of  the  ribbons  may  be  placed,  each  row  containing 
fnaa  fifty  to  one  hundred  sections  or  more. 

Beek's  Automatic  Microtome. — At  the  January  meeting  of  the 
Sodety,  Messrs.  Beck  exhibited  a  simplified  form  of  the  Caldwdl  micro- 
tome, the  cost  of  which  is  a  little  over  a  third  only  of  that  of  the 
original. 

The  new  form  has  an  automatic  movement  and  damp  arrangement 
similar  to  that  of  the  Schanze  (po<<),  but  to  this  is  added  the 
Caldwell  endless  band,  which  is  driven  by  a  very  simple  mechanism, 
and  which  has  the  special  feature  of  being  very  readily  detached  from 
the  microtome,  so  as  to  leave  the  latter  free  to  be  used  for  ordinary 
purposes  other  than  the  cutting  of  series  of  sections. 

The  new  microtome  will,  we  think,  be  found  a  great  desideratum 
by  those  who  are  desirous  of  having  a  smaller  and  less  elaborate  in- 
strument, and  it  will  be  illustrated  in  the  April  part  of  the  Journal. 

Thoma's  Microtome. — Prof.  B.  Thoma  sends  us  some  further 
notes  on  this  subject,  and  Herr  Jung  of  Heidelberg  the  woodcuts. 
It  often  occurs,  he  ^ys,  that  in  using  the  microtome,  sections  of 

♦  Quart.  Joum.  Ifier.  Sci.,  xxiv.  (1884)  pp.  648-54, 
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hard^ied  Biibetaaoes  (ftorte,  e^es,  carldlBge,  aabstanoes  imbedded  in 
pftnfBn,  &e.)  instead  trf  bcong  even  are  Uiiokei  at  one  point  than  at 
another,  or  the  eeotions  appear  striped,  their  tHckueBB  varying  in 
steps.  He  has  found  that  the  canse  lies  in  the  fact  that  hard  sab- 
stances  bend  the  edge  of  the  ordinary  knife  and  that  this  can  be 
prevented  by  using  toives  with  strouger  edges  and  shorter  blade  like 
B  Z  in  figs.  32-1,  which  at  the  same  time  are  cheaper.  For  oonvenienoe 
in  shaip^iing  the  kiufe  a  movable  handle  F  is  attached  to  tha  blade 
bj  the  screv  r. 

The  knives  should  moreover  be  attacked  to  the  microtome  in  a 
different  way  to  that  ordinarily  adopted.  The  new  holder  is  also  shown 
in  ^8. 82-4.   This  has  two  forks  0  and  0'  by  which  it  can  be  fastened 


to  the  carrier  V  C  of  the  microtome  and  clamped  by  B,  the  knife  being 
clamped  by  n  acting  on  the  piece  O.    Fig.  38  shows  the  position 


lOOLOaX  AMD  BOTARX,  KiaBOeOOPT,   STa 


155 


of  tlie  bolder  when  the  knife  u  intended  to  vork  with  the  whole 
loigth  of  its  edge  (fitatened  hj  the  fork  O),  for  objects  of  modente 
hudnen,  and  fig:  34  when  it  stands  more  transTerHeff  to  the  long  axis 
of  the  mitrotome  (bstenod  bj  the  fork  O),  for  paraffin-imbeddecl 
Dbjeeti. 

For  the  purpose  of  stropping  the  original  knives  with  plane-oon- 
care  nu&oee,  a  smaU  rod  B  (fig.  35)  is  reoommended.  This  rod  has  a 
projection  at  O  which  is  inserted  in  a  hole  near  t  on  the  triangnUr  end 


boe  of  Oe  knife  A.  The  other  end  V  of  the  rod  is  forked  and  is 
iied  to  the  handle  of  the  knife  by  the  sorew  a.  The  rod  and  sorow 
tn  nmorod  before  cutting. 

The  oonstmotion  of  the  carriers  for  the  objects  hae  also  been 
mied  acooiding  to  difi^nt  requests  made  b;  investigatore.    Fig.  36 


ihowi  one  of  the  new  carriers  with  a  clamp  somewhat  different  from 
the  oiigioal  form."    This  gives  a  few  adrantagos  of  a  eeooadary 

*  See  this  Jnnmal,  iii.  (18S3)  p.  302. 
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chu«ct«r  oror  the  older  foim,  partioaUrlT  in  avoiding  the  difficult 
wt^king  of  the  Mrew  d  in  the  Utter. 

A  more  perfect  oUmp  is  thst  ehown  in  fig.  87,  permuieiitlj 
attached  to  the  sliding  carrier.  It  ia  also  made  to  fit  the  ordinal^ 
carrier.    BotatioD  of  the  epeoimeii  on  two  horizontal  axes  can  be  per- 


formed as  in  the  olamp  fig.  86.  The  axis  which  is  panllel  to  the  long 
diameter  of  the  microtome  is  fixed  hj  K  And  in  the  same  way  S 
will  free  the  axis  which  works  vertital  to  the  former.  The  screw 
/moves  tbejawB^  of  the  olamp,  to  fix  the  specimen.  A  is  a  part  of  the 
carrier  and  C  the  micrometer  screw  which  moves  it. 

Fig.  38  representB   a  clamp  devised  b;  Dr.  Meyer,  of  Naples. 


It  can  be  turned  ronnd  two  horizontal  axes,  and  the  olamp  eaa  be 
easily  removed  from  the  carrier.  The  axes  of  rotation  are  very  near 
to  the  cntting  crarface,  which    has  certain  advantages  in  adjusting 
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the  object.  Still  more  exact  is  the  working  of  tlie  clamp  shown  is 
fig,  39.  There  is  rotation  nmnd  two  horizontal  ftxes,  as  before, 
the  position  of  the  clAmp  being  fixed  at  an;  given  point  hy  the  two 


handles  d  and  if.  The  milled  heads  /  and  f  prodace  the  rotation  by 
means  of  toothed  wheels.  The  jaws  f  are  moved  b;  E  to  fix  the 
specimen  to  be  cut. 

This  clamp  has  received  some  more  recent  improvements,  which 
aQow  also  of  a  vertical  movement  of  the  specimen  in  the  damp,  and 
rotation  round  a  vertical  axis.  It  lieo  allows  of  the  use  of  imbedding 
boxes. 

The  microtome  is  now  made  of  non-ozidizable  bronze. 

Herr  Jong  also  provides  *  a  strop  of  large  size  for  the  knives. 
The  edges  of  the  leather  are  carried  roimd  beneath  to  obviate  the 
wrinkling  which  the  tension  of  the  blade  nsnally  produces  on  the  sides. 

The  placing  of  the  knife  in  a  transverse  position  is  found  to 
prevent  to  a  great  extent  the  curling  np  of  the  sectioDS.  It  also 
enables  the  successive  sections  to  adhere  to  one  another,  to  form  a 
continiians  ribbon. 

Cutting  Ribbons  of  Sections. — TA.  A.  Gravis  ennmentes  t  several 
eonditimis  whidii  are  neceesarj  to  the  success  of  this  delicate  process. 
The  object  must  not  be  too  large  nor  too  friable ;  the  melting-point 
of  Uifl  para£Bi>  most  be  chosen  with  great  precision,  and  the  tempera- 
tare  of  the  room  mnst  be  in  a  certain  relation  to  that  of  the  melting- 
, point  of  the  paraffin.  A  hard  paraffin  is  favourable  for  the  thinnest 
sections ;  and  a  soft  paraffin  facilitates  the  adherence  of  the  sections 
in  ribbons,  Hr.  Harmer  reconciles  these  two  oppc»ite  advantages  by 
udng  u  hard  a  paraffin  as  the  nature  of  the  object  permits ;  cutting 
oat  ^  the  block  of  parsffin  a  small  cube  containing  the  object,  then 

•  BnU.  Boo.  B«1g.  Mior.,  x.(1S81}  pp.  151-2. 
t  Ibid,  pp.  117-9. 
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ooyering  one  of  the  yertical  faces  of  this  onbe  (the  one  torned  in 
the  direction  of  the  knife^  with  a  thin  coat  of  soft  paraffin,  which 
insures  the  adherence  oi  the  sectionB  to  one  another  l^  their 
edges. 

Dr.  C.  O.  Whitman  also  points  ont  *  that  it  is  important  to  use  a 
moderately  soft  paraffin^  which  may  be  obtained  by  mixing  in  proper 
proportions  soft  and  hard  paraffin,  and  farther  to  give  tiie  piece  of 
paraffin  to  be  cut  a  rectangn&r  form.  The  piece  must  then  be  so  placed 
in  the  holder  that  the  side  next  to  the  kmfe  is  exactly  parallel  with 
the  catting  edge.  Thus  placed,  every  section  lies  flat  on  the  blade. 
The  second  section  poshes  on  the  first,  adhering  to  its  adjoining  side ; 
the  third  pushes  on  the  first  two,  adhering  to  the  second.  A  whole 
ribbon  of  sections  may  be  cut  in  this  way  in  a  few  moments  without 
danger  of  losing  their  serial  order.  Thus  three  very  important  points 
are  gained :  the  sections  remain  perfectly  flat,  the  cuttmg  may  be  as 
rapid  as  the  hand  can  move,  and  the  order  of  tiie  sections  is  preserved 
without  trouble  to  the  manipulator.  Care  must  be  taken  only  that 
the  opposite  sides  of  the  paraffin  are  parallel,  otherwise  the  ribbon 
will  curve  to  the  right  or  left  and  the  arrangement  of  the  sections  on 
the  slide  be  less  easily  accomplished. 

Hew  Application  of  HsBmatozylin.! — B.  Heidenhain  describes  a 
process  which  gives  an  entirely  different  stain  to  that  of  the  ordinary 
fluid.  The  ingredients  are  a  1/2-1  per  cent,  aqueous  solution  of 
haematoxylin  and  a  1/2-lfper  cent,  solution  of  bichromate  of  potash. 
Small  pieces  of  tissue  well  hardened  in  alcohol  are  first  placed  in 
8-10  ccm.  of  the  former  fluid,  and  after  8-10  hours  for  the  same  time 
in  a  nearly  equal  quantity  of  the  second  solution.  After  they  have 
taken  a  black  colour  throughout,  the  excess  of  bichromate  of  potash  is 
removed  by  water.  Then  follows  dehydration  by  alcohol,  imbedding, 
drc.    The  sections  must  be  cut  extremely  thin. 

The  nuclei  are  mostly  black,  and  the  tissue-elements  a  more  or 
less  dark  grey  or  also  black,  but  so  that  different  elements  take  an 
entirely  different  shade  of  grey  and  are  readily  distinguished  as  if  in 
an  artistically  finished  woodcut.  In  epithelial  tissue  the  outlines  of 
the  cells  are  extremely  sharp.  In  the  separate  cells  the  protoplasm  is 
darker  than  the  other  contents,  so  that  tiie  richness  of  different  cells 
in  protoplasm  and  its  distribution  in  the  separate  cells  is  admirably 
shown.  The  markings  of  the  primitive  bundles  and  fibrillsB  in 
muscle  are  much  clearer  than  in  the  fresh  tissue.  Nerve-fibres  are 
also  well  shown. 

A  blue  stain  is  obtained  if  instead  of  treating  'the  tissue  with 
bichromate  of  potash,  a  1  per  cent,  alum  solution  is  used. 

Weigert's  Staining  Method  for  the  Central  Heryous  System. — 
C.  Weigert,  in  1882,  described  %  a  method  of  staining  the  central 
nervous  system  in  which  add  fuchsin  was  used,  and  which  left  the 

*  Amer.  Natural.,  xviii.  (1884)  pp.  106-7. 

t  Arch.  f.  Mikr.  Anat.,  xxiv.  (1884)  pp.  468-70. 

X  Ceniralbl  f.  d.  Med.  WIbb.,  xx.  (1882)  pp.  753,  772,  and  819. 
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nanro-fibres  of  the  white  and  grey  matter  a  brilliaiit  red,  the  other 
parts  TftTfing  in  tint  to  blue.  This  was  mnoh  pndsed  by  all  who 
used  it  as  an  ezoeptionally  ezoellent  method,  bat  ia  now  saperseded 
by  a  new  stain,  which  Prof.  Weigert  *  considers  to  be  stiU  better, 
and  which,  according  to  all  accounts,  is  specially  Talnable  as  being 
extramely  simple  and  easy,  and,  aboye  all,  unfailing. 

The  first  solution  used  consists  of  haomatoxylin  0*75  to  1*0, 
alcohol  10*0,  and  water  90*0,  the  mixture  being  boiled  and  left  to 
stand  serezal  days  before  being  used. 

In  this  solution  sectionB,  cut  with  alcohol  and  not  water,  and 
hardened  in  Miiller's  or  Erlicki's  t  fluid,  are  allowed  to  remain  for 
1-2  hours  at  a  temperature  of  35^-45°  0.  The  sections  are  now 
ooal  Uack* 

After  washing  with  water  they  are  placed  in  a  solution  of  borax  2  *  0, 
potassium  ferricyanide  2*5,  and  water  100*0,  until  the  white  is  dif- 
ferentiated from  the  grey  matter,  the  latter  becoming  indistinctly 
yellow,  whils  the  former  remains  black.  They  can  then  be  washed, 
treated  with  alcohol,  xylol,  and  Canada  balsam  in  the  usual  way. 

W.  T.  Gouncilman,^  writing  of  this  process,  says  that  any  one 
using  it  for  the  first  time  will  be  struck  with  the  richness  of  the  net- 
work of  nerve-fibres  in  the  grey  matter  of  the  cord.  What  was 
formerly  spoken  of  as  gelatinous  substance  or  neuroglia  will  be  found 
to  be  mostly  nerve-fibres.  They  are  not  visible  under  ordinary  cir- 
comstances,  because  the  intermediate  substance  stains  as  intensely 
as  the  axia-cylinders.  At  first  sight  it  will  appear  that  the  axis- 
cylinders  are  stained,  but  closer  inspection  with  high  powers  will 
show  that  these  are  really  unstained,  and  the  white  substance  of 
Schwann  has  taken  on  the  colour.  In  the  middle  of  the  bright  red 
or  purple  spots  which  represent  the  cross  sections  of  nerve-fibres, 
tiie  unstained  axis  cylinder  can  be  seen.  It  is  in  all  respects  just  the 
opposite  to  the  ordmary  staining  of  carmine  and  hfematoxylin.  The 
method  is  also  invaluable  in  the  pathology  of  the  cord  in  tracing 
degenerated  nerve-tracts. 

■ethod  for  Displaying  the  Course  of  the  Fibres  in  the  Central 
Vervoua  System.§---S.  Freud  proposes  the  following  method  for  this 
purpose: — 

Thin  sections  of  brain  hardened  in  bichromate  of  potash,  after 
washing  to  free  them  from  the  alcohol  with  which  the  razor  has  been 
moistened,  are  placed  in  a  watch-glass  with  1  per  cent,  solution  of 
gold  chloride  and  left  for  3-5  hours.  They  are  then  removed  with 
a  dean  fragment  of  wood,  washed  in  distilled  water,  and  placed  in  a 
solution  of  caustic  potash  (1  part  potash  to  5  or  6  water)  for  about 
three  minutes.  The  superfluous  potash  is  removed  by  placing  the 
sections  on  filter  paper,  and  they  are  then  placed  in  10-12  per  cent, 
sodium  potash,  where  they  acquire  a  red  colour;  in  5-15  minutes 
the  staining  is  complete. 

«  Fortsebr.  d.  Hed.,  1884,  pp.  118, 190. 

t  PotaMimn  bichromate  2*5;  copper  sulphate  0*5;  difltilled  water  100 -0. 

X  Amer.  Hon.  Micr.  Joum.,  v.  (1884)  pp.  201-8. 

§  Azch.  f.  Anat.  u.  PhyB.,  1884,  pp.  453-60. 
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Snoh  preparatioiis  show  the  fihroB  dark  reddiflb  brown  on  a  Ugbt  red, 
blniflh,  and  eyen  nnatained  ground.  The  most  oonyenient  hardening 
fluid  IB  2^  parts  hichrnmate  of  potaah,  1/2  anlphnric  acid,  to  100  parts 
of  water* 

Method  fiir  the  Silver  Staining  of  Karine  Objects.*— The  prin- 
ciple of  this  method  was  suggested  to  Mr.  8.  F.  Hiumer  by  Dr.  W.  H. 
Bansom,  and  consists  in  the  rephicement  of  distilled  water  in  the 
ordinary  process  of  silver  staining  by  a  solution  of  a  neutral  salt  not 
precipitable  by  silyer  nitrate,  and  of  the  same  specific  granty  as  sea- 
water.  LoxoBoma  and  PediceUina  were  the  first  objects  investigated, 
and  these  animals  are  not  killed  by  an  exposure  of  as  much  as  half 
an  hour  to  a  5  per  cent,  solution  of  potassic  nitrate  in  distilled  water. 
It  is  thus  quite  easy  to  free  the  tissues  from  the  greater  part  of 
their  chlorides  by  washing  with  the  aboye-mentioned  solntion  of 
potassic  nitrate ;  from  this  the  objects  are  transferred  (naturally  with- 
out the  formation  of  any  precipitate)  for  four  or  fiye  minutes  to  a  solu- 
tion of  silyer  nitrate  (1/8  to  1  per  cent  according  to  circumstances). 
After  reduction  of  the  silyer  during  exposure  to  light  in  the  nitrate 
solutio9,  the  tissues  may  be  mounted  permanently  either  in  glycerin 
or  in  Canada  balsam.  Very  beautiful  preparations  of  Laxosoma  were 
easily  obtained  by  the  use  of  osmic  acid  and  picro-carmine  after  treat- 
ment with  silyer  nitrate.  The  animal  may  either  be  transferred 
directly  from  the  silyer  solution  to  osmic  acid  (1/2  per  cent.)  and 
thence  to  picro-carmine,  reduction  taking  place  during  the  process,  or 
the  osmic  acid  may  be  added  after  the  silyer  has  been  already  redaced 
in  the  potassic  nitrate.  In  successful  preparations  made  in  the  above 
manner,  the  limits  of  all  the  cells  of  the  epidermis  and  of  the  alimen- 
tary canal  are  exceedingly  sharply  marked  out,  the  nuclei  of  these 
cells  as  well  as  of  the  muscle  cells,  connectiye-tissue  corpuscles,  and 
other  tissue  elements,  being  very  distinctly  stained. 

Few  animals  seem  to  resist  the  action  of  potassic  nitrate  to  so 
great  an  extent  as  Loxosoma  and  Pedicellina^  most  forms  being  either 
immediately  or  after  a  few  minutes  killed  by  an  immersion  in  a 
5  per  cent,  solution  of  this  substance.  £yen  in  many  of  these  cases, 
the  tissues  suffer  yery  little  histological  change,  and  can  be  easily 
stained  by  silver  nitrate.  It  is  possible  that  many  other  salt^  may  be 
used  more  advantageously  than  potassic  nitrate  in  washing  the 
chlorides  from  the  tissues  without  killing  the  animal.  A  4^  por 
cent,  solution  of  soiic  sulphate  may  be  used  instead  of  the  potassic 
nitrate,  over  which,  however,  in  most  cases  it  has  no  obvious  advan- 
tages. 

Balsam  of  Tolu  for  Mounting.— Dr.  W.  J.  Gray  informs  us  that 
some  years  ago  he  tried  this  substance  for  mounting,  but  found  that 
it  was  open  to  the  great  objection  of  the  formation  of  crystals.  Since 
Mr.  C.  H.  Eain*s  recommendation  of  it  f  he  has  tried  it  again,  and 
the  slides  are  already  full  of  crystals. 

•  MT.  Zool.  Stat.  Neapel,  v.  (1884)  pp.  44-56. 
t  See  thU  Journal,  iv.  (1884)  p.  985. 


ZOOLOaX   AND  BOTANY.   MICOSOfiOOPY.  Bia  161 

Zenger*!  Mounting  for  Diatoms,  to  view  them  on  both  sidei.— 
Br.  G.  y.  Zenger  writos  us  as  follows  : — ^  It  is  of  the  ntmost  impor- 
tance for  the  study  of  diatoms  and  their  stmctnre,  to  view  the  pre- 
parfttions  from  opposite  sides,  and  I  have  foimd  very  useful  a  simple 
ftud  expeditions  mode  of  obtaining  a  double-sided  oelL 

I  use  two  circular  covers  just  fitting  on  the  plane  surface  of  the 
Abbe  condenser.  After  well  rinsing  with  pure  alcohol  or  benzine 
and  drying,  a  circular  disk  of  tin-foil  is  cut  of  exactly  the  diameter  of 
the  covers.  A  concentric  hole  is  punched  out,  and  the  tin-foil  ring 
thoB  obtaiDed  glued  to  one  of  the  covers.  After  drying  over  a  small 
gw-bniner,  the  shallow  cell  thas  formed  is  warmed  and  filled  with  a 
solution  of  toln  balsam  in  benzine ;  and  the  other  cover  with  the 
diatoms  burned  on  its  surface  is  placed  on  the  cell,  squeezing  out 
with  the  nail  the  superfluous  imbedding  liquid  on  blotting-paper, 
BO  that  it  will  immediately  suck  away  the  liquid  pressed  out.  Wool 
or  cotton  dipped  in  benzine  or  pure  alcohol  may  be  used  to  wipe  the 
borders  and  surface  of  the  cell  to  clean  it,  turning  it  round  on  the 
blotting-paper,  so  that  the  other  side  is  equally  cleaned.  It  is  then 
dried  over  a  small  gas-burner  very  oautioudy  to  get  rid  of  air-bubbles, 
and  to  fiehBten  the  covers.  Both  covers  having  the  same  thickness 
and  diameter,  there  is  no  fear  of  separating  tibem.  In  order  not  to 
confound  the  different  views,  the  tin-foil  is  painted  with  red  lacquer 
on  one  side,  so  that  the  particular  side  under  the  object-glass  can  be 
readily  distinguished.  Immersion  can  be  used  on  both  sides,  on  that 
turned  to  the  condenser  or  to  the  object-glass,  or  both  sides  at  once." 

Adt,  J.  £.— The  Microscopic  Study  of  Bocks.    I. 

[Inclades  methods  of  preparing.]  8ci.  Monthly,  III.  (1885)  pp.  1-4. 

Alvqtist,  K — ^Die  besten  Metbodea  Baoteriem  rein  zu  cultiyiren.    (The  beat 
Hethodfl  for  the  pure  cultivation  of  Bacteria.) 
[(1)  Pasteur,  (2)  Koch,  (3)  in  a  moist  chamber.    The  last  for  observations 
on  the  development  of  an  individual  from  spore  to  spore.] 

Bot.  Ceniram.^  XIV.  (1883)  pp.  286-7.    Also  Hygiaea,  1883. 
AssoLD,  C— See  Turntable. 
B£c~6ce  Turntable. 
Baldwut,  L.  a.— Staining  and  Mounting  Casts,  &c. 

[Inquiry  for  satisfactory  process  and  reply  by  R.  Hitchcock.] 

Amer,  Mon.  Micr,  Joum,,  V.  (1884)  p.  240. 
Babbrt,  J.  W. — A  new  Method  of  Cutting  Sections  for  Microscopical  Ez- 
aounation. 
[Dewjribes  the  **  Celloidin  Method."— See  Vol.  IV.  (1884)  p.  822.] 

Joum,  Anat.  and  Physiol,  XIX.  (1884)  pp.  94-6. 
Bbcei,  F.— XJeber  die  Unterscheidung  von  Auglt  und  Bronzit  in  Diinnschliffen. 
(On  the  Discrimination  of  Augite  and  Bronzite  in  thin  Sections).    [Post.'] 

Ttchermaf^s  Mineralog.  und  Petroyr.  Mitthlg.,  V.  (1883)  p.  527. 

Bbauk,  M.— Die  thierischen  Parasiten  des  Menscben,  nebst  einer  Anleitung  zur 

pnktischen  Beschaftigun^   mit   der   Helminthologie    fiir   Studirende  und 

Aerzte.     (The  Animal  Parasites    of  Man,  with  instructions  in  practical 

Belminthology  for  Students  and  Physicians.)    [Post.'] 

223  pp.,  72  figs.,  8vo,  Wurzburg,  1884. 
Baoww,  G.  D.— Mounting  dry  opaque  objects  without  cover-glass. 

[His  collection  of  Polyzoa  is  mostly  so  mounted.  Objects  are  thus  better 
seen  by  reflected  light,  there  is  no  condensation  of  moisture  on  the  cover- 
glass,  and  no  fungi] 

Joum.  of  Microacopy,  IV.  (1885)  p.  42. 

Ser.  2.— Vol.  V.  M 
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Cement  for  Glaaa,  Poroelain,  fta 

[«•  Take  soft  cheese,  grind  and  wash  it  in  hot  water,  and  when  freed  from  all 
Boft  matter,  and  nothing  remains  but  pnze  caaeine,  prees  in  a  fine  doth 
00  as  to  squeeze  out  all  the  liquid.  The  white  matter  is  dried,  reduced 
to  powder,  and  preserved  in  a  wide-mouthed  bottle,  or  well-fitting  box. 
To  use  it,  grind  it  up  with  a  small  quantity  of  water,  which  makes  a 
very  adhesive  paste.  Use  immediately,  and  in  the  cold.  It  sets  fapidly, 
and  when  once  dry,  it  cannot  be  redissolved,  either  by  moisture  or  heat 
It  is  suggested  that  the  dry  caseine  should  be  ground  up,  not  in  water, 
but  in  ammonia,  solution  of  borax,  or  in  lime-water,  and  preferably  to 
obtain  the  oaseine  from  butter-milk,  which  is^  precipitated  with  acetic 
acid,  using  as  little  as  possible.  The  precipitate  to  be  repeatedlv  stirred 
up  in  hot  water,  and  Uius  washed  by  decantation,  untU  all  the  fatty 
matter  is  removed."] 

Joum,  of  MicroBOOpff^  lY.  (1885)  pp.  6S-4, 

from '  Moniteur  des  Produits  Chimiques,'  through  the  '  Chemical  Beview.' 

CouNCiLif  AN,  W.  T. — ^The  Microscopic  Investigation  of  the  Brain  and  Spinal 

Cord.    ISupra,  p.  159.]         Amer.  Man.  Micr.  Joum.,  V.  (1884)  pp.  201^  212. 

Da  VIES,  T. — The  Preparation  and  Mounting  of  Microscopic  Objects.    Edited  by 

John  Matthews.    New  ed. 

[Not  a  new  ed.— title-page  rcdated.]  222  pp.,  12mo,  London,  1884. 

Dekhuijzek,  M.  C. — Het  Onderzoek  van  dierlijke  Weefbels,  voomamelijk  van 
het  Kraakbeen,  in  het  gepolariseerde  licht  (The  investigation  of  animal 
tissues,  especially  cartilage,  in  polarised  h'ght.) 

viii  and  108  pp.  (1  pl.X  8vo,  Leiden,  1884. 

Dklooke. — Instrument  pour  op^rer  le  triage  des  diatom^s  sous  des  grossissements 
assez  forts  tels  que  ceux  foumis  par  les  objectifs  Nos.  8  et  4  de  Uartaack. 
(Instrument  for  sorting  diatoms  under  powers  as  high  as  the  Nos.  3  and  4 
Hartnack  objectives.) 
[On  the  same  principle  as  that  of  J.  Chalon,  Assoc.  Franc  Av.  Sci.,  1881 
(See  VuL  I.,  1881,  p.  847),  but  the  movements  are  restricted  to  two  rect- 
angular planes.] 

BvO,  Soc,  Belg.  Micr.^  XL  (1884)p.  38. 

DiXTZSCH,   O. — ^Die  wichtigsten  Nahrungsmittel  und  Getriinke,  deren  Verun- 

reinig^ngen  und  Yerfiilschungen.    (The  most  important  Foods  and  Drinks, 

their  impurities  and  adulterations.)  4th  ed.,  352  pp.,  8vo,  Zurich,  1883. 

Fleboh,    M. — Zur  Weigert'schen  Hamatoxylinfarbung  der  centralen  Nerven- 

systems.     (On  Weigert's   hematoxylin    staining  for   the   central  nervous 

system.)    [Pm*]  Zeitschr. /.  Wiss,  Mikr.,  1.  (1884)  pp.  664-6. 

FsAKOOTTE,  r. — Moyen  d'aco^^rer  I'inclusion  dans  la  paraffine  k  I'aide  du  vide. 

(Method  of  aocelurating  imbedding  in  paraffin  by  means  of  a  vacuum.) 

ISupra,  p.  149.]  Bull,  Soc.  Belg.  Micr,,  XL  (1884)  pp.  45-8. 

Fbankel,  B. — Ueber  die  Farbung  der  Koch'scben  Bacillus  und  seine  semiotische 

Bedeutung  fUr  die  Krankheiten  der  BespiratioDsorgane.     (On  the  staining 

of  Koch's  Bacillus  and  its  semiotic  importance  in  diseases  of  the  respiratory 

organs.)    IPust,^  Berl,  Klin,  \\  ochenachr.^  1884,  No.  13. 

Garbini,  a. — See  Bibliography  a. 

GiAoomNT,  C. — Sezioni  microsoopiche  deir  intero  Encefalo  umano  adulto. 
(Microscopical  sections  of  the  entire  human  adult  brain.) 

Sep.  repr.  from  Oiom,  JR.  Accad.  Med.  TorinOy  1882,  Faac.  12,  pp.  3-18. 

„  „     Modificazione  al  processo  classico  di  indarameato  dei  centri 

nervosi.     (Modification  of  the  classical  process  for  hardening  the  central 

nervous  system.)    [Po«^.]  Torino,  1883,  pp.  66-7. 

GiEBKE,  U. — Farberoi  zu  mikroskopischcn  Zwecken.    (Staining  for  microscopic 

purposes.)    {Concld.)    IPost.']      Zeitschr.  f.  Wiss,  Mikr.,  L  (1884)  pp.  497-557. 

Giles,  G.  M. — Description  ...  .  of  an  inexpensive  Microtome. 

[Describes  **  a  form  of  microtome  which  can  be  made  by  any  one  with  a 
slight  mechanical  turn  for  about  Is.  Qd.  In  many  essential  points  it  is 
almost  identical  with  that  of  Mr.  A.  B.  Chapman,  deacribea "  Vol.  IV. 
(1884)  p.  642,  though  made  more  than  ten  years  ago.] 

Sci.'Gossip,  1885,  pp.  7-9  (2  figs.). 
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Gosse,  P.  H.— Eveninga  at  the  Miorosoope.    IPost."] 

New  ed.,  vi.  and  412  pp.,  112  figa,  8to,  Londcm,  1884. 

6kax,  C. — ^Untetsaehunffen  uber  die  Qidaee  der  rothen  Blutk5rpercheo  im 
NormalzQEtande  and  bei  venchiedenen  Krankbeiten.  (Researches  on  the 
liie  of  the  zed  blood-oorpuscles  in  the  normal  condition  and  in  different 

QlftftftSflfl.  J 

[On  the  methods  used,  pp.  33-6.]  Fottschr.  d.  MedL^  IL  (1884)  p.  83. 

GumTB,  E.  H.— A  beautiful  slide. 

[**  Heat  a  slide  until  it  will  melt  a  small  portion  of  a  menthol  pencil  as  it  is 
drawn  evenly  back  and  forth  over  a  perfectly  clean  surface.  Do  not  use 
more  heat  than  necessary  to  melt  the  material  evenly.  Then  as  it  com- 
mences to  crystallize,  arrest  its  progress  frequently  by  passing  the  slide 
quickly  over  the  flame  of  your  spirit-lamp.  Soon  the  crystallization  will 
be  completed,  a  little  at  a  time,  and  a  very  desirable  slide  will  be  the 
result'^ 

The  Microtcope,  TV.  (1884)  p.  241. 
Haiaxait,  G.  E.— White  Zinc  for  mounting. 

[Warning  against  its  use.  Of  **  27  slides  21  required  re-cementing,  and  m 
every  case  the  cement  was  so  brittle  that  it  needed  but  a  touch  of  the 
knife^blade  to  cause  the  fragments  which  remained  to  leave  the  glass.*'] 

Amer,  Afon,  Micr,  Joum.,  V.  (1884)  p.  220* 

Hariiib,  S.  F. — On  a  method  for  the  silver  staining  of  marine  objects. 

[Supra,  p.  160.]  MT,  Zool.  Stat.  Neapel,  V.  (1884)  pp.  445-6* 

Haswhl^  W.  a. — On  methods  of  studying  the  Annelida.    [PostJ] 

N.  Zealand  Joum.  &t.,  I.  (1883)  p.  305. 
HsiDnHAiK,  B.— Eine  ncue  Verwendung  des  Hamatozyliu.    (A  new  use  of 
hematoxylin.)    \Supra^  p.  158.] 

Arch.  /.  Mikr.  Anat.,  XXI7.  (1884)  pp.  468-70. 

Hxnnro,  H. — ^Neue  Oonstruction  des  Objeothalters  am  Schlittenmikrotom,  eine 
genane  Einstellung  des  Objectes  besweckend.  (New  oonstruction  of  the 
object-holder  to  the  slide^microtome,  allowing  of  an  exact  adjustment  of  the 
object)    IPosf]  Zeitschr.f.  Wiss.  Mikr.^  L  (1884)  pp.  491-6  (2  figs.). 

Hkkk,  H.  van. — Structure  microsoopicjue'  de  la  valve  des  Diatom^*  (Micro- 
nopic  structure  of  the  valve  of  the  Diatomacee.)    [Pos^.] 

Bvil.  8oo.  Belg.  Micr,,  XI.  (1884)  pp.  71-3, 

from  '  Synopsis  des  Diatom^  de  Belgique/  pp*  35-7. 

HncBCOGK)  B. — ^Mieroecopiciil  fTechnic.  VIXL  Oonduding  remarks  on  Mounting. 

Amer.  Mon.  Micr.  Joum.^  V.  (1884)  pp.  210-1. 

n  f.      Zinc  White  Cement  again. 

[**  What  we  have  said  and  still  maintain  as  the  result  of  practical  experience 
is  that  zinc  white  cement  cannot  be  depended  upon.  It  may  do  as  a 
finish,  but  not  for  the  practical  purposes  of  a  cement"] 

Ibid.,  p.  218. 

It  M      Ohromogene  Bacteria. 

[Contains  directions  for  obtaining  pure  cultures  of  bacteria,  simple  culture- 
chamber  (*' glass  tumbler  inverted  over  a  sauce-dish  coutainio^  water 
with  a  aalt-^lar  projecting  above  the  water  to  support  the  specimen"), 
directions  for  staining  and  mounting^  and  for  preparing  the  culture- 
mediuuL] 

/6k/.,  pp.  224-6. 
M  „     Material  for  Mounting  for  Distribntiou.  Ibid.,  pp*  235-6. 

a  „     W.  G.  Walker's  preparations  of  Diatoms. 

['*  These  slides  are  unique  from  the  ornamental  mounting  which  must 
involve  considerable  expenditure  of  time."] 

Ibid.,  p.  239. 

n  „      J.    L.    Zabriskie's   wood    sections,    transverse,    radial,   and 

tangential.  Ibid.,  p.  239. 

„  „       See  Baldwin,  L.  A. 

n  „       Pillsbury  Cabinet  for  Slides. 

[Oumioendation  of  it    Of.  this  Journal,  lY.  (1884)  p.  820.]       Ibid.,  p.  239. 

M  2 
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IsBAEL,  O. — ^Ueber  die  CnltiTiibarkett  dee  Actmomyoefl.    (On  the  capacity  for 
ciiltivation  of  ActinomyoeB.)    IPostJ] 

Virchou^s  Arch,  f.  PatM.  Anat.  %.  PhysM,,  XCV.  (1884)  p.  140. 
James,  F.  L. — ^The  MicnMoope  as  an  instrament  for  phyncel  diagnods. 

[Diflcovery  of  Sporotrichwn  dermatodea  as  the  cause  of  a  disease  to  which 
French  workmen  manipulating  reeds  (^Anmdo  dcnax)  are  subject.] 

National  Druggist  (St  Louis),  Y.  (1884)  p.  216. 
^        „       Preparine  Slides  with  Shellac. 
[The  slide  should  be  put  away  to  dry,  cell  side  downward,  or  the  heaped-up 
shellac  will  again  spread  over  the  glass.] 

/Mf.,  p.  216. 
Kalchbrehner,  K. 

[Describes  a  discovery  of  F.  v.  Muller,  who  has  found  in  methylized  alcohol 
a  means  by  which  fungi  and  other  plants  can  be  so  dried  that  they  retain 
their  natural  colours.] 

Boi.  Cmtfxdbl,,  XX.  (1884)  p.  391, 
fimn  *  Mathem.  6s  Term.  tud.  Ertesitd/  11.  (1884)  pp.  97-8. 

Kebbemakb. — [Snr  la  methode  de  Wickersheimer.]    (On  the  method  of  Wickers- 
heimer.)      Comptes  Bendxts  Soc,  Entomol,  Belg^  No.  51  (1884)  pp.  ccczxxiy.-T. 

Elebs,  G. — Organisation  einiger  FlageUatengriippen  und  ihre  Beziehnng  m  Algen 
nnd  Infusorien.    (Organisation  of  some  Flagellata  and  their  relationship  to 
Algs  and  Infusoria.) 
[See  Vol.  lY.  p.  68,  and  for  methods,  post.'] 

Unters,  Bot.  InstU.  Tubiitgen,  L  (1883)  pp.  233<62  (2  pk.). 
KOESTLEB,  M. — ^Ueber  das  Eingeweidenervensystem  von  Periphneta  orimtcUis. 
(On  the  intestinal  nervous  system  of  Periphneta  onentaiisj)    [^PostJ] 

Zeitschr,  f,  TYtu.  Zool.,  XXXIX.  (1883)  pp.  572-95. 

Lathah,  Y.  a. — Staining  Sections.  Sd^'Ooasp,  1884,  p.  276. 

Lebouoq,  H. — Un  mot  sur  la  technique  des  Orapes  en  series.    (A  word  on  the 

technics  of  series  sections.)        2  pp.    Sep.  repr.  Ann,  8oc.  M^iec  Oand,^  1884. 

LiKOK,  G. — Ein  neues  Beagens  zur  Untersoneidung  von  Galoit  and  Dolomit  im 

Diinnschllff.    (A  new  Reagent  for  Calcite  and  Dolomite  in  thin  Sections.) 

[Port.]  Ber.  Oberrhein,  Qeoiog.  Vereins^  XYI.  (1883). 

LiBSAUEB. — Ueber  die  YeriLnderungen  der  Glark'schen  Baulen  bei  Tabes  dorttdis  ; 

Zusatz  zu  dem  Obigen  von  G.  Weigert.    llnfra.'] 

Fortschr.  der  Med.,  1884,  No.  4. 
LuDWia,  F. — Ueber  die  spectroekopisohe  Untersachung  photogener  Pilse.    (On 
the  spectroscopic  investigation  of  phosphorescent  FungL) 
[See  Yol.  lY.  (1884)  p.  925  and  post] 

Zeitschr.f,  Wise.  Mikr,,  I.  (1884)  pp.  181>90. 
M.  B. — Microscopic  Mounting. 

[Reply  to  query  for  directions  for  mounting  bone,  cartilage,  and  muscle.] 

EngL  JfecA.,  XL.  (1884)  p.  289. 
„        See  Turntable. 
Maogi,  L.— Suir  essame  Mieroscopico  di  alcune  acque  potabili  delta  cittk  di 
Padova.    (On  the  microscopical  testing  of  some  Padua  drinking  water.) 

106  pp.,  8vo,  Pavia,  1884. 
Makton,  W.  p. — See  Bibliography  a. 

Mabtinotti,  G. — Sulle  colorazione  doppia  coll'  ematoesUina  e  coU'  eosina.    (On 
double  staining  with  hnmaioxylin  and  eosin.) 

6  pp.    Sep.  repr.  Gazz.  delle  Ciiniche  (^Torino)  1883. 
„  „      Suir  uso  dell*  allume  di  cromo  nella  tecnica  microecopica. 

[Post.]  Zeitschr.f.  Wiss.  Ifikr.,  L  (1884)  pp.  361-6. 

Matthews,  J. — See  Bavies,  T. 

Mebian,  a.— Beobachtungen  am  Tridymit.    (Observations  on  Tridymite.) 

[Post,]  Neues  Jahrb.  f.  Mineral.,  L  (1884)  pp.  193-5. 

OwEV,  D. — On  Mounting  Sections  stained  with  Picrocarmine. 

["  On  removing  the  section  from  the  staining  eolntion,  do  not  wash  it,  but 
absorb  the  superfluous  picrocarmine  with  blotting-paper,  and  then 
mount  in  glycerin  oontainiug  1  per  cent,  of  formic  acid.     It  is  not 
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neeeanry  to  remove  all  the  piorocannine  from  the  aeetioa  ;  in  foot  it  ia 
adviwble  to  leave  a  little  adhering  to  the  Beetion,  for,  within  a  few  days 
after  moonting,  the  trace  of  dye  len  will  be  absorbed  by  the  section.  *] 

8ci,-Gosnp,  1884,  p.  275. 
Pn>LET,P.  R.~8tQpefving  active  forms  of  aqnatio  life. 

[Advoeatea  tiie  acldition  of  1-3  per  cent  of  ordinary  soda-water  or  water 
changed  with  oarbonio  aoid  gas.] 

Joura.  and  Proc.  Boy,  8oc.  N,  S.  Wales,  XYII.  (for  1883)  p.  261. 

Plavt,  H. — Faibongs-Methoden  zam  Nachweia  der  fanlnisa-erregenden  mid 

pttbogenen  Mikro>ozganiBmen.     (Staining  methods  for  demonstrating  the 

nprogenooB  and  pathogenous  Micro-organisms.) 

tOives  in  a  tabular  form  a  summary  of  all  the  more  important  investigation 

methoda  for  Miero-organisma— jK>«i.] 

2nd  ed.,  32  pp.,  8vo,  Leipsig,  1884. 
Pblycyitina,  cleaning  and  mounting.  The  Microacope,  IV.  (1884)  pp.  280-2. 

Pbatt,  W.  F. — Staining  Vegetable  Tissues  in  Picrocaimine. 

[Place  the  sections  in  alcohol  for  1  hour.  Immerse  in  staining  solution 
|-3  hours.  Wash  in  alcohol.  Immerse  in  an  alcoholic  solution  of  picrate 
of  ammonia  for  1  hour,  and  for  a  2nd  hour  in  a  like  solution.  Place  in 
alcohol  and  tlien  in  oil  of  cloves  for  a  short  time.  From  Cole's  *  Methoda 
of  Hieroeeopical  Research,*  1884,  Part  XI.] 

Sci.'0f)88ip,  1884,  p.  276;  1885,  p.  18. 
BiTBOLDS,   B.  N. — Notes  on  Hicroeoopio  Work.    A  Bat  followed  from    the 
Corn-crib  to  the  Microsoopist's  Cabinet.  16  pp.,  Detroit,  1884. 

BiCBASD,  O.  J. — Instructions  pratiques  pour  la  formation  et  la  conservation  d*une 
herbier  de  lichens.  (Practical  instructions  for  the  formation  and  pre- 
lervatioii  of  an  herbarium  of  Lichens.)  2nd  ed.  44  pp.,  8vo,  Paris,  1884. 

BoTiroir-PiGaTT,  G.  W. — ^Note  on  the  Structure  of  the  Scales  of  Butterflies. 
[Contains  the  following: — ^**Very  much  has  been  written  whether  the 
delicate  membrane  oi  these  beautiful  scales  is  complex — I  mean  double 
quadruple  or  single.  The  question  seems  settled  by  the  following  facts. 
The  sap  flows  between  the  tubes;  scalea  are  apparently  a  kind  of 
flattenea  hairs,  most  of  which  are  more  or  less  hollow  and  similarly 
endowed  with  moleculea  Squeezed  accidentally  an  oily  sap  escapes. 
But  another  fact  of  an  optical  nature  is  still  more  decisive.  Under  the 
very  finest  instruments  eztaut  the  former  hazy  margin  of  the  most 
delicate  scalea  becomes  brilliantly  clear,  sharp,  and  black—a  thin  black 
line  about  the  hundred  thousandth  part  of  an  inch  thick.  This  sliarp 
black  line  is  as  precious  an  indication  of  instrumental  perfection  as  the 
black  division  ia  in  Saturn's  rings  to  the  astronomer.  This  bluck  line  ia 
thua  caused.  Light  is  stopped  at  the  edge  where  the  transparent  mem- 
brane ia  folded  bock.  As  an  illustration — if  gold  leaf,  which  is  trana- 
parent  and  about  1  /200,000  of  an  inch  thick,  be  doubled  back,  at  the 
IiDe  of  doubling  or  folding  a  black  line  appears  in  the  translucent  blue 
of  the  leaf.  I  have  seen  the  same  thing  on  folding  carefully  a  piece  of 
goldbeater's  skin.  No  light  shows  through  at  the  line  of  folding.  All 
transparent  tubes  vidble  in  the  best  possible  instruments  show  also  too 
black  for  borders.  In  the  same  way  each  of  the  ribs  of  these  scales  when 
unclouded  with  beading  or  molecules  exhibits  these  beautifully  well- 
defined  black  lines.  Any  one  who  possesses  an  instrument  which  clearly 
and  sharply  displays  these  black  margins  in  minute  delicate  scales  may  be 
congratulated  on  the  superlative  excellence  of  his  instrument''] 

Enyl.  Mech^  XL.  (1884)  p.  215. 
Sifmonf,  A. 

[Contains  <*  Method  of  Preparation."  Abstr.  in  *  Amer.  Natural.,'  XVIII. 
(1884)  p.  1291.  Supra,  p.  147,  and  cf.  also  this  Journal,  IV.  (1884) 
p.  897.] 

Morphol.  Jahrbach,  X.  (1884)  pp.  120-71  (4  pis.). 
SausdibS)  W.  D. — Microscopic  Slide  (Entering. 

[Turn  one  or  more  rings  in  ink  with  a  fine  steel  pen  on  the  back  of  the 
slide.] 

Sci.'Qomp,  1884,  p.  276. 
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Slack,  H.  J. — Pleasant  Honra  with  the  Mioroecope. 

[Directionfl  for  making  a  **  lead-tree  **  and  **  silvbr-tree.**] 

KnovMge,  VL  (1881)  pp.  518-9. 
[Some  hinU  on  monnting  objects.]  Ibid,,  YIL  (1885)  pp.  77-8  (I  fig.) 

Btowbll,  0.  H. — Dissecting  Insects. 

[The  plan  adopted  by  the  author  for  holdins:  the  insects  is  as  follows  :— 
An  empty  blacking  box  is  filled  to  a  depth  of  about  1/8  in.  with  melted 
beeswax,  and  while  this  is  still  in  a  liquid  condition,  a  grssshopper  is 
placed  in  it  in  the  desired  condition,  and  the  whole  left  to  cool ;  when 
Lard,  water  is  poored  in  and  the  dissection  began.  When  one  specimen  is 
used  up,  the  wai;  is  again  melted  and  another  insect  inserted.] 

The  Microscope^  IV.  (1884)  p.  277. 

Stbxno,  a. — ^Ueber  eine  Methode  zur  Isolimng  Mineralien  eines  Dfinnschlifis 

bc*hufs  ihrer  mikroekopisohe-chemischen  Uutersuchung.    (On  a  method  for 

isolating  minerals  in  a  thin  section  for  the  purpose  of  their  mieroacopioal 

and  chemical  investigation.)    [i'osi.] 

Ber,  Oberhess,  OesfUsch.  /.  Nature  «.  ffeOk^  ]LXII.  (1883)  p.  260. 
[Btyiax  for]  Mounting  the  Diatomacen.  The  Microscope,  lY.  (1884)  p.  280. 

Technique,  Hints  on.  Ibid.,  pp.  243-6. 

Thoulit,  J. — Mesure  par  la  reflexion  totale  des  indices  de  refraetion  des 
mineraux  Microeoopiques.  (Measurement  of  the  indices  of  refraction  of 
microscopic  minerals  by  total  reflection).  [Posf.] 

Bull.  Soc,  Mtneral,  France,  YI.  (1883)  p.  183. 
Tbubstov,  E. — Staining  Bacteria  for  Micro-photographic  purposes. 

[Explains  the  process  with  vesuvine  and  Bismarck  brown,  both  in  the  case 
of  free  bacteria  and  those  occurring  in  the  tissues.  **  The  best  form  of 
balsam  for  mounting  bacteria  is  that  which  is  diasolTod  in  xylol,  which 
is  very  easy  to  work  with  and  does  not  abstract  the  dye."] 

Engl.  Mech.,  XL.  (1884)  pp.  335-6,  from  *  Photogxaphic  News.' 
Turntable,  Microscopical. 

[Replies  to  query  as  to  ringing  slides  and  "  producing  those  fine  lines  of 
varnish  which  professionius  put  on  their  sliaee  "  by  G.  Arnold,  B.  So^and 
M.D.] 

Engl.  Meeh.,  XL.  (1885)  p.  334. 
VTeigebt,  C. — Ueber  eine  neueUntersuohungs-Methodedes  Centralnervensystems. 
(On  a  new  method  for  Investigating  the  central  nervous  system.) 

ISupra,  p.  158.]  Central.  Med.  Wiss.,  XX-  (1882)  pp.  753  and  772. 

„  „  Ueber  Sohnellhartung  der  Mervosen  Centralorgane  zum  Zweck  der 
Saurefuchsinfarbung.  (On  hardening  rapidly  the  oentral  nervous  S3rstem  for 
staining  with  acid  fachsin.)    [Supra,  p.  158.1  iMdL,  p.  819. 

„  „  Ausfiihrliche  Besclu^iDung  der  inNr.  4  erw&hnten  nenen  Fftrbnngs- 
methode  fQr  das  Gentralnervensystem.  (Description  of  the  new  staining 
method  for  the  central  nervous  system.)    [Supra,  p.  158.] 

Fortschr.  d.  Med^  1884,  Nr.  6. 
„        „      See  Lissauer,  supra. 
West,  T.— Hantsch's  fluid. 

[Alcohol  3  parts,  water  !2  parts,  glycerin  1  pari] 

Joum.  of  Microscopy,  lY.  (1885)  pp.  41-2  and  30. 
[WHmcAN,  G.  0.]— Modem  Methods  of  Microscopical  Besearch. 

Amer.  Natural.,  XIX.  (1885)  pp.  lOe-8. 

WlTLACZIL, 

[Contains  remarks  on  the  treatment  of  the  Ova  and  Embryos  of  the  Aphides. 
Abetr.  in  '  Amor.  Natural.,'  XVUI.  (1884)p.  1290.    Supra,  p.  147.] 

Zeitschr,  /.  Wiss.  Zool.,  XL.  (1884)  pp.  559^96  (7  pla). 
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PROCEEDINGS  OF  THE  SOCIETY. 


Maraa  of  10th  Dboexbkb,  1884,  at  King's  College,  Strand,  W.C, 

THE  PbESIDENT   (tHE    BbY.    W.    H.   DaLLINGEB,    F.B.S.)   IN   THE 

Chaib. 

The  Kmntes  of  the  meeting  of  12th  November  last  were  read  and 
eonfinned,  and  were  signed  by  the  President. 


The  List  of  Bonatioiui  (ezdiisiye  of  exchanges  and  reprints) 
leoeived  since  the  last  meeting  was  submitted,  and  the  thanks  of  the 
Society  giyen  to  the  donors. 

From 
New  Polarizing  Prism ..      ..      ..     Mr.  C,  D.  Ahrena, 


Kr.  J.  Kayall,  Jan.,  described  Dr.  J.  D.  Cox's  Microscope,  ex- 
hibited by  Mr.  Crisp,  and  manoflEUStured  by  the  Bansch  and  Lomb 
Optical  Co.  It  was  in  general  design  a  modification  of  Wenham's  radial 
Microscope,  the-principal  point  being  that  the  inclining  motion  was 
obtained  by  nsing  one  sector  only,  carrying  the  optical  body  as  in 
Wale*8  form.  It  was  fitted  with  a  Zentmayer  swinging  snbstage  and 
a  second  swinging  tail-piece  carried  the  mirror ;  also  Bansch  and 
Lomb's  frictionless  fine  adjustment  It  had  the  perfection  of  balance 
of  the  "  Wale  "  form,  and  was  so  steady  that  he  should  expect  it  to 
be  very  suitable  for  photomicrography.    (See  Vol.  lY.,  1884,  p.  279.) 

Mr.  Mayall  also  exhibited  a  modified  form  of  the  Wenham  single- 

pkie  mechanical  stage  which  he  had  designed.    It  had  occurred  to 

him  that  in  consequence  of  the  flexure  of  the  upper  plate  the  original 

foim  was  hardly  sufficiently  firm  for  much  of  the  work  required  of  a 

modem  Microscope,  and  he  had  therefore  devised  a  frame  to  carry  the 

slide,  thus  getting  rid  of  the  plate  entirely,  the  slide  therefore  lying 

on  the  rotating  plate  of  the  stage  as  in  using  the  '*  friction  "  stage. 

For  ordinary  purposes  the  old  form  was  very  convenient,  but  for 

very  delicate  work  with  the  highest  powers,  and  especially  when  the 

vertical  illuminator  was  employed,  the  new  one  would,  he  considered, 

be  found  the  more  advantageous.    {Supra,  p.  122.) 


Mr.  Crisp  exhibited  and  described  Dr.  B.  H.  Ward's  last  modifi- 
cation of  ey^«hade.  Also  the  Bausch  and  Lomb  adapter  for  the  spot- 
lenses  of  tiie  smaller  Microscopes,  and  Rain's  mechanical  finger  made 

to  fit  over  the  fine    adjustment  of    the  ordinary  Jackson-Lister 

Microscope. 

Professor  Bell  called  attention  to  a  peculiar  variety  of  Acineta 
l/raiidii  B.  E.,  found  by  Mr.  Bolton.  The  figure  sent  by  Mr.  Bolton 
TO  taken  fix)m  Mr.  W.  Saville  Kent's  Manual,  and  showed  the 
difference  between  this  and  the  ordinary  form. 
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Br.  J.  B.  Cox*8  letter  with  reference  to  Dr.  Flogel^s  views  on  the 
stmctnre  of  duttoma  ww  read,  as  alao  a  further  commonication  cm 
some  broken  diatom  valves,  of  which  a  photograph  accompanied. 
Dr.  Cox  considered  *'  it  was  hard  to  avoid  scepticism  as  to  Dr.  Flogel's 
very  thin  sections.  Nobody  pretends  to  cat  sections  of  any  othor 
tissue  even  remotely  approximating  those  he  claims  to  ma^,  and 
the  fragile  silex  of  a  diatom  would  seem  much  less  likely  to  stand 
thin  cutting  than  the  fibre  of  wood,  &c." 


Xr.  Parsons  said  that  in  April  last  he  found  at  the  Boyal  Botanic 
Gardens  in  Begent's  Park,  an  object  which  he  considered  to  be  a 
zoophyte.  Desiring  information  upon  it,  he  took  it  to  a  meeting  of 
the  Quekett  Club,  bat  unfortunately  spoilt  it.  After  this  he  found 
there  was  a  recovery  of  the  stock,  and  he  obtained  some  more  very 
good  specimens,  but  these  becoming  starved,  died  out  before  he  could 
identify  them.  In  the  course  of  the  week,  his  attention  was  called  to 
the  letter  of  Prof.  Lankester  in  the  '  Times,'  describing  the  hydroid 
form  of  Umnoeodium  SotBerhiij  found  in  the  Victoria  Begia  house  at 
the  gardens,  and  having  obtained  some  from  the  tank,  he  found  them 
to  be  the  same  as  those  he  had  previously  obtained,  and  he  now 
exhibited  some  specimens. 

In  reply  to  a  question  from  Prof.  Bell,  Mr.  Parsons  said  he  had 
none  of  tiie  original  find,  but  he  had  made  a  rough  drawing  of  them 
which  was  handed  round. 


Xr.  Crisp  said  the  American  Society  of  Microscopists  had  decided 
to  establish  a  fund  for  a  memorial  to  the  late  B.  B.  ToUea,  and  the 
Council  had  on  consideration  of  the  matter  voted  the  sum  of  6  guineas, 
as  a  contribution  from  the  Society. 


Br.  C.  V.  Zenger's  communication  was  read,  describing  a  method 
of  mounting  diatoms,  so  that  both  sides  of  the  object  could  be 
inspected  {gupra,  p.  161). 


Xr.  Cheshire  gave  a  r6sum6  of  his  paper  on  some  new  points  in 
the  anatomy  of  the  bee,  the  subject  being  illustrated  by  numerous 
drawings  on  the  board,  and  by  specimens  exhibited  under  the 
Microscope  {tu^a,  p.  1). 

Ptof.  Stewart  said  he  could  hardly  adequately  express  his 
admiration  at  the  way  in  which  the  subject  had  been  worked  out  by 
Mr.  Cheshire.  He  considered  the  paper  one  of  the  most  interesting 
that  had  been  placed  before  them  for  several  years. 

Prof.  Bell  said  that  it  seemed  to  him  that  the  concluding  remarks 
of  Mr.  Cheshire  were  of  even  more  importance  than  the  details  which 
he  had  worked  out  so  admirably.  There  were  some  hennaphrodite 
animals,  concerning  which  they  would  like  to  know  more  ;  in  fact  the 
whole  question  of  the  mechanics  of  reproduction  was  one  in  which 
the  Microscope  might  be  expected  to  play  an  important  part. 
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The  Presideiit  said  he  was  sore  that  the  Society  would  feel  very 
much  indebted  to  Mr.  Cheshire  for  his  paper,  which  apart  from  the 
skill  which  he  had  shown  in  snoh  a  remarkable  degree  in  working 
out  the  minnte  anatomy,  was  valuable  on  account  of  its  suggestiona ; 
tod  they  would  look  forward  with  great  interest  to  its  pnbUcation. 


Kr.  Dowdeswell  read  a  paper  "  On  the  Occnnence  of  VariationB 
in  the  Development  of  a  Saccharomyoes  "  (Mfjpro,  p.  16). 

Dr.  Maddox  said  he  had  examined  many  forms,  but  had  not  met 
with  those  mentioned,  though  he  had  seen  some  very  similar  to  them 
in  the  case  of  lactic  fermentation.  From  the  extreme  care  taken,  he 
did  not  think  it  was  possible  to  have  got  it  otherwise  than  pure. 
In  the  lactic  ferment,  the  form  taken  was  more  pearnahaped,  the 
filament  being  like  a  long  chain  divided  in  the  centre  by  two  eggs. 
The  acetic  ferment  was  somewhat  similar,  and  he  would  at  some 
fatore  day  print  some  photographs  of  that  form.  With  respect  to 
the  *'  Comma  "  bacillus,  he  might  say  that  he  had  examined  and 
photographed  them,  and  found  that  they  differed  from  the  cholera 
badllns,  the  latter  not  being  so  much  curved,  but  he  thought  that 
mere  variation  in  form  must  not  be  taken  as  having  any  morphological 
value  whatever,  though  the  point  was  worth  mentioning  as  the 
cholera  bacillus  had  taken  6p  so  much  attention  of  late. 

The  President  said  that  for  his  own  part  he  was  quite  convinced 
ibat  it  was  impossible  to  study  these  organisms  without  finding  that 
they  varied  under  different  circumstances.  Too  much  reliance  must 
not,  therefore,  be  placed  upon  the  variations  observed. 


■r*  T.  B.  Bosseter*8  paper,  ''  On  the  Gizzard  of  the  Larva  of 
Cortihra  plumicornis^  its  structure  and  uses,"  was  read  by  Prof.  Bell, 
who  referred  to  the  observations  of  Pro£  Lankester,  published  in 
1865,  and  the  paper  was  also  discussed  by  Mr.  Beck,  I^f.  Stewart, 
and  Mr.  Crisp. 

Br.  Van  Heurck's  notes  on  '*  Amphipleura  pellncida  resolved  into 
'Beads,'— Nature  of  the  Striad  of  Diatoms,"  was  read  and  the  photo- 
giaphs  exhibited  (see  YoL  lY.,  1884,  p.  971). 

Mr.  J.  Mayall,  jnn.,  said  that  since  this  paper  was  communicated, 
Dr.  Yan  Hexuck  had  sent  another  short  note  upon  the  subject.  He 
considered  he  had  solved  the  difficulty  of  obtaining  sharp  photographs, 
believing  it  to  be  due  to  the  tremor  of  the  mechaniciEtl  stage.  By 
placing  the  object  lower  upon  a  very  rigid  stage,  he  was  able  to  get  a 
much  better  photograph.  He  finds  that  the  longitudinal  lines  are 
distinctly  coarser  than  the  transverse,  and  that  the  alveoli  do  not 
exist  on  the  black  lines,  but  that  they  are  between  them,  so  that  the 
space  between  would,  he  thinks,  be  resolved  into  *'  beads "  if  the 
optical  means  at  disposal  were  sufficient.  In  viewing  these  objects 
with  a  vertical  illuminator  and  in  Canada  balsam,  the  diatom  was 
practically  invisible,  but  Dr.  Yan  Hourck  has  found  that  when 
moonted  in  the  dense  fluid  of  Prof.  Hamilton  Smith,  the  object  was 
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able  to  scatter  the  light  to  a  considerable  extent,  and  hence  became 
visible.  He  thought  that  this  discovery  would  give  a  new  value  to 
the  vertical  illuminator.  Dr.  Van  Heurck  had  obtained  the  resolution 
both  with  Powell  and  Lealand's  1/8  of  1  *  47  N.  A.,  and  with  Zeiss'  1/18 
homogeneous  immersion,  which  nad  much  less  aperture,  so  that  the 
extreme  aperture  was  not  absolutely  essential  except  as  giving  slightly 
better  results.  Dr.  Van  Heurck  eJso  stated  that  die  mere  classing  of 
A,  peUucida  and  A.  lAndhdmeri  in  the  sfSkne  genus  hardly  expressed 
the  closeness  of  relationship  which  he  believed  to  exist  between  them. 
He  thought  it  extremely  probable  that  A.  Lindheimeri  was  the 
sporangial  form  (reproduced  by  generation)  ofA^peUudda. 

The  President  said  it  was  a  matter  of  some  interest  in  these 
discussions  on  the  resolution  of  Amphipleura  to  know  what  was  the 
size  of  the  frustule.  He  had  a  very  large  collection  of  the  diatom, 
ranging  through  a  great  number  of  sizes,  and  he  thought  there  were 
some  intermediate  ones  in  which  it  might  be  possible  to  get  the 
dotting.  So  that  it  was  simply  a  matter  of  variation  whether  a  frustule 
was  called  Amphipleura  peUucida  or  one  of  the  larger  forms.  The 
same  rel&tion  might  also  be  said  to  exist  between  Navicula  rhowboides 
and  Frustulia  acuconicay  the  one  being  only  a  different  development  of 
the  other. 

Mr.  Beck  said  he  noticed  that  the  pc^r  spoke  of  the  "  beads  " 
of  Amphipleura  peUudda^  and  it  also  referred  to  these  beads  as 
depressions.  He  thought  that  in  these  matters  there  was  nothiug 
like  being  accurate,  and  he  was  himself  at  a  loss  to  know  how  a 
"bead"  could  be  a  depression.  If  they  looked  like  the  small 
particles  of  a  smashed  drop  of  quicksilver,  then  he  could  understand 
the  resemblance  to  beads,  but  it  seemed  to  him  to  be  a  contradiction 
to  talk  of  them  as  depressions. 

Mr.  Orisp  said  that  in  the  paper  the  word  "  beads  "  was  placed  in 
inverted  commas,  showing  that  the  author  meant  only  that  they 
looked  like  what  were  generally  called  '*  beads  "  by  microscopists. 
He  considered  them  in  reality  to  be  cavities. 

Mr.  Dowdeswell  said  that  Dr.  Maddox  had  suggested  that  the 
failure  to  get  a  good  photograph  might  arise  from  £e  expansion  of 
the  slide  by  heat  after  focusing. 

Mr.  E.  M.  Nelson  said  that  he  thought  it  was  impossible  to  infer 
anything  as  to  Amphipleura  irom  what  was  seen  in  the  case  of 
Triceraiium,  as  the  markings  which  were  analogous  to  those  of 
Triceratium  were  at  the  bottom  of  the  pits.  In  Dr.  Flogel's  section 
of  Triceratium^  as  shown  by  Mr.  Powell  at  the  Oonversazione,  the 
deep  markings  were  very  clearly  seen,  but  it  was  only  by  very  careful 
looking  that  they  could  see  some  little  marks  at  the  bottom  of  the 
pits.  He  thought  that  a  section  of  a  diatom  was  absolutely  useless, 
because  they  could  see  more  of  the  structure  in  the  whole.  Taking 
the  larger  form  first — T.  punctata — it  looked  as  if  there  were  a  number 
of  straight  bars  of  silex  with  a  sort  of  ridge  or  depression,  and  a 
number  of  minute  columns  between,  like  a  section  of  a  colliery  pit,  or 
not  unlike  a  ladder.  In  the  coarser  ones  this  oould  be  seen  with 
central  light,  but  in  Amphipleura  it  was  not  possible  to  see  them  in 
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tint  mjy  because  the  limit  of  resolotion  liad  been  nearly  reached. 
He  belieYed  that  the  losg^tndinal  markings  were  the  finest. 

Mr.  J.  Mayall,  jnn.,  said  the  President  had  asked  if  there  were  any 
data  as  to  the  fineness  of  the  striations.  Prom  95,000  to  105,000 
Beemed  to  be  the  estimate  in  the  case  of  those  seen  by  Dr.  Van  Henrck. 
Mr.  Nelson  had  given  special  attention  to  the  measnrement  of  the 
striation,  nsing  preparations  in  every  respect  sinular  to  those  of  Dr. 
Tan  Henrck ;  and  iheee  figures  represented  the  limits  of  the  striation 
of  the  largest  specimens.  The  measurements  had  been  made  in  his 
(Mr.  Mayall's)  presence. 

The  following  Instnunents,  Objects,  Ac,  were  exhibited : — 

Prof.  Bell : — Aeineia  grandis  S.  E. 

Mr.  Bolton : — ^Larval  form  of  ^  fidry  shrimp." 

Mr.  Cheshire : — Section  of  bees,  illnstrating  his  paper. 

Dr.  J.  D.  Cox : — ^Photographs  of  broken  diatom  valves. 

Mr.  Crisp:— (1)  Ward^s  and  Pennock's  Eye-shades.  (2^  Coz*s 
Bsdial  Microscope.  (8)  Bansch's  Spot-lens  Adapter.  (4)  Mecnanical 
Finger. 

Mr.  Dowdeswell : — Coltivation  of  a  Saccharomyces. 

Dr.  Van  Henrck: — ^Photographs  of  Amphipteura  pellueida  and 
A.  lAndheimeri, 

Mr.  J.  Mayall,  juu : — ^Modification  of  Wenham's  single  plate 
mechanical  stage. 

Mr.  Parsons  ^ — ^Hydroid  form  of  lAmnocodtum  Sawerbii, 

Mr.  Bosseter : — Section  of  Corethra  plumicamia. 

Dr.  C.  v.  Zenger : — Diatoms  in  his  reversible  monni 

Tew  Fellows :— The  following  were  elected  Ordinary  Fellows : — 
Messrs.  CWles  P.  Ailing,  Qeorge  Coppin,  A.  Cowley  Malley,  B.A., 
M.B.,  Frederick  B.  Mandeville,  M.D.,  George  L.  Mullins,  Charles  E, 
West,  D.D.,  and  Mrs.  Lonisa  B.  Stowell,  M.S, 


Mbtiro  of  14th  Januabt,  1885,  at  Kino's  Collioi,  Strand,  W.C, 
THE  PnisiDSNT  (thi  Bkv.  Db.  Dallinqsb,  FJK.S.)  IN  THn 
Chaib. 

The  Minutes  of  the  meeting  of  10th  December  last  were  read 
sad  confirmed,  and  were  signed  by  the  President. 

The  List   of  Donations  (exclnsive  of  exchanges  and  reprints) 

received  since  the  last  meeting  was  submitted,  and  the  thanks  of  the 

Society  given  to  the  donors. 

Prom 
Fo],  H.— Lehrbnch   der    Yereleiohenden  Mikroakopisohen 

Anatomie,  mit  EinBcbloBs  der  Vergleichenden  Histologie 

imd  Hifltogenie.     Ite  Lief.,  208  pp.  (84  figs.).    8vo, 

Leipzig,  1884        7%e  Author, 

Bifttomaoeoas  Earth  from  Santa  Monica        Mr.  B,  G.  Hanks. 

Tvo  pboto-negativea  of  Amphipleura  pelludda^  and  six  slides 

of  his  silvered  diatoms        Dr,  Van  ffeurck. 

^Md  oi  A.  peUucida  mXYored      Dr.  A,  T,  Moore. 
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Mr.  Crisp  read  the  list  of  Fellows  who  had  been  nominated  for 
election  at  die  February  meeting  as  Officers  and  Council  for  the 
ensuing  year.  

Mr.  Cnrties  and  Mr.  F.  H.  Ward  were  elected  anditors  of  the 
Treasurer's  accounts. 


Mr.  C.  Beck  exhibited  and  described  a  new  form  of  portable 
battery  for  working  small  incandescence  lamps  for  the  Microscope. 
The  battery  consisted  of  three  small  bichromate  cells  closed  by  a 
cover  rendered  water-tight  by  a  collar  of  Tulcanized  rubber.  The 
battery,  with  once  charging,  would  supply  sufficient  current  for  one 
lamp  for  about  2^  hours. 

Mr.  Beck  also  exhibited  a  simplified  form  of  the  Oaldwell  auto- 
matic microtome,  with  an  endless  moving  band  to  receive  a  continuous 
series  of  sections  in  the  exact  order  in  which  they  were  cut  The 
band  could  be  removed  when  required,  and  the  instrument  used  as  an 
ordinary  microtome,  either  with  freezing  arrangement  or  without.  It 
also  had  an  automatic  motion  for  raising  the  sections,  and  its  cost  was 
a  little  over  a  third  of  the  original  form. 

Mr.  Orisp  said  that  the  moans  of  cutting  a  series  of  sections  and 
preserving  them  in  their  proper  order  on  an  endless  band  was  now  felt 
to  be  a  matter  of  very  great  practical  importance,  and  to  be  able  to 
accomplish  this  at  such  a  reduction  of  complexity  and  expense,  as  with 
Messrs.  Beck's  machine,  was  a  great  advance.  At  Cambridge  the 
Caldwell  microtome  was  worked  by  water-power,  and  he  asked  if  such 
a  method  of  working  could  be  applied  to  the  machine  before  them. 

Mr.  C.  Beck  said  it  would  be  quite  easy  to  apply  a  donkey  motion 
to  it  for  that  purpose. 

Mr.  J.  Beck  said  that  he  would  only  supplement  what  had  boon 
said  by  laying  stress  on  the  fact  that  in  all  studies  of  embryology  it 
was  of  the  greatest  importance  that  the  sections  should  be  consecu- 
tive. One  section  taken  here  and  there  gave  very  little  idea  of  the 
object  as  compared  with  what  could  be  learnt  from  a  consecutive 
series. 

Mr.  Groves  inquired  if  it  was  possible  to  use  the  machine  without 
the  automatic  feed,  because  it  was  sometimes  very  useful  to  be  able 
to  get  a  thick  section  as  well  as  thin  ones. 

Mr.  C.  Beck  exphtined  that  this  could  be  readily  done  so  that  at 
any  time  a  thick  section  could  be  obtained. 

Mr.  Crisp  said  that  in  the  recent  Bchanze  microtome  an  improve- 
ment had  been  effected  by  altering  the  position  of  the  screw  so  that  it 
was  at  the  side,  and  not  directly  under  the  object  cut,  where  it  was 
likely  to  be  clogged  by  drippings  from  the  object, 

Mr.  C.  Beck  said  that  in  his  instrument  the  screw  was  placed  a 
good  inch  away  at  the  side. 

Mr.  Crisp  described  Behrens'  modification  of  the  Abbe  condenser, 
and  Mr.  Curties  exhibited  the  plan  he  used  for  attaching  the  condenser 
to  English  stands  (supra,  p.  124). 
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■r.  S.  L.  Brevoort's  letter  was  read^  askmg  for  reforenoeB  to 
pftpera,  Ac,  on  the  sabject  of  the  oonstmction  of  far  fibres  as  distin- 
giiiBhed  from  hair.  "  There  is,**  he  said,  *'  a  large  field  of  praotioal 
QsefidiieBB  open  to  any  one  who  may  aoqoire  a  fuller  knowledge  of  the 
oonfltraction  of  and  method  by  which  for  fibres  operate  upon  one 
another  in  the  practical  operation  of  forming  felt  goods." 

Mr.  Crisp  said  he  conld  not  call  to  mind  any  paper  which  had  been 
paUished  in  which  any  distinction  between  hair  and  for  had  been 
drawn,  at  any  rate  not  scientifically. 

Mr.  J.  Beck  thought  none  had  been,  in  fact,  made,  and  that  the 
distinction  was  merely  a  commercial  one. 


■r.  H.  0.  Hanks'  letter  was  read  as  follows : — ^*  I  send  a  package 
for  distribntion  to  Fellows  specially  interested  containing  cUatoma- 
ceons  earth  thrown  up  by  the  wares  at  Santa  Monica,  and  deposited  in 
the  sea-beadi  debris,  like  the  celebrated  fragment  found  in  March 
1876.  It  has  been  examined  by  Mr.  Wm.  Ashbumer,  of  the  San 
Francisoo  Microscopical  Society,  and  found  to  resemble  the  true  Santa 
Monica^  although  not  so  rich." 


Mr.  Crisp  called  attention  to  Dr.  Van  Heurck's  donation  of  two 
photo-n^^tiyes  of  An^hipleura  peUueida,  and  six  slides  in  which  the 
diatoms  had  been  burnt  on  the  glass  and  silyered. 

Mr.  J.  Mayall,  jun.,  said  that  Dr.  Van  Heurck  had  sent  two  sets 
of  glides  for  the  Society's  collection ;  one  set  of  which  had  been  pre- 
pared by  Dr.  A.  Y.  Moore's  process  and  one  by  a  new  process  devised 
by  Dr.  Van  Heurck.  In  the  former  process  there  was  a  tendency  for 
the  silyering  solution  to  get  under  the  diatoms,  and  to  obviate  this 
Dr.  Tan  Heurck  put  them  into  a  muffle  and  heated  them  until  the  glass 
softened,  and  the  diatoms  became  partially  imbedded  in  it.  The  fol- 
lowing translation  of  the  letter  which  accompanied  the  photographs 
WIS  then  read  :— 

'*  I  have  the  honour  to  submit  to  the  Society  a  new  photograph  of 
the  *  beads  '  of  A.  pdlucida. 

This  new  print  exhibits  the  double  striation  well  defined  on  a 
portion  of  the  valve.  I  think  it  will  be  very  difficult  to  resolve  a 
larger  portion  in  consequence  of  the  special  kind  of  illumination, 
which  does  not  cover  the  whole  valve  at  once. 

The  photograph  was  obtained  by  using  a  rigid  stage,  in  order  to 
obfiate  the  flexure  which  I  found  to  be  -a  serious  drawback  in 
mechanical  stages.  The  success  I  have  had  convinces  me  that  my 
former  less  periect  results  were  principally  defective  through  the  use 
ef  a  mechanical  stage. 

1  must  also  add  that  I  have  recently  found  that  it  is  necessary  to 
give  a  longer  exposure  to  the  photographic  negative  than  I  formerly 
gave,  for  with  such  preparations  and  with  this  kind  of  illumination 
(the  vertical  illuminator)  we  cannot  dbtingoish  the  '  beads '  unless 
tile  diatoms  appear  green  in  the  field  of  the  Microscope.  It  is  well 
known  that  this  colour  is  unfavourably  actinic  for  the  development  of 
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fine  details  in  photograpby,  and  oonfleqnently  the  ezposnre  of  the 
plate  has  to  be  considerably  augmented,  with  corresponding  risk  of 
movement  of  tbe  image. 

I  venture  to  remark  upon  two  points  referred  to  at  the  preceding 
meeting : — 

1.  la  reply  to  the  President,  the  length  of  the  valve  photographed 
is  abont  8^  hondredths  of  a  millimetre— that  is  to  say,  slightly 
smaller  than  the  valve  photographed  by  the  late  Dr.  Woodward,  of 
Washington,  which  was  about  9j^  hundi^ths  of  a  millimetre.  The 
average  valves  of  A»  peUudda  vary,  according  to  W.  Smith,  between 
84  and  137  /i. 

2.  In  reply  to  Mr.  Beck,  I  used  the  term  '  beads'  in  its  popular 
sense,  as  remarked  by  Mr.  Crisp.  On  this  matter  I  may  refer  to  the 
note  2,  p.  7  of  my  SffuapiU.*' 


Br.  Oray*8  note  was  read,  warning  microsoopists  that  balsam  of 
tolu  was  a  failure  as  a  mounting  medium  on  account  of  its  tendency 
to  develope  crystals  {wpra^  p.  160). 


Mr.  Crisp  exhibited  Bobinson's  *'  microscopic  photographic " 
camera;  Gibbes's  membranenstretcher ;  and  new  livo-ceU  (ncpni, 
p.  134).  

Mr.  Swift  exhibited  the  cone  condenser  (which  he  had  made  in 
January  1883)  and  achromatized  immersion  paraboloid  condenser 
referred  to  Mipra,  p.  126. 


Dr.  Anthony's  letter  as  to  Mr.  Wright's  observations  on  the 
structure  of  the  tongue  of  the  blow-fly  was  read,  as  follows : — 

*^  Will  you  kindly  make  known  the  fact  that  the  professedly  new 
matter  with  respect  to  the  *  tongue  of  the  blow«fly,'  narrated  in  Mr. 
Wright's  letter,  read  at  the  November  meeting,  was  communicated  to 
tiie  microscopical  world  some  ten  years  ago.  I  had  the  honour  to 
road  a  paper  on  this  subject  on  Miiy  6th,  1874,  in  which  the  soft 
parts  of  the  fly's  tongue  in  connection  with  the  chitinous  rings  ci  the 
pseudo-trache®  were  fully  described  and  figured ;  and  this  paper,  with 
its  illustrations,  will  be  found  on  reference  to  the  June  number  of  the 
<  Monthly  Microscopical  Journal '  for  1874,  p.  242.  The  paper  was 
undertaken  for  the  purpose  of  calling  attention  to  the  existence  of  a 
singularly  beautiful  set  of  soft  parts — ^presumably  suctorial — ^in  the 
tongue  of  the  fly,  which  I  believe  that  no  one  previously  had  observed, 
seeing  that  they  were  not  visible  in  that  popular  microscopic  object 
when  mounted  in  the  then  usual  mode — ^viz.  in  Canada  balsam — the 
preparation  showing  only  the  chitinous  skeleton  of  the  toogue,  and 
that  not  too  well.  I  will  not  suppose  for  a  moment  that  Mr.  Wright 
has  plagiarized  wilfully,  but  rather  that  he  has  rediscovered  the 
matter  he  described.  At  the  time  I  wrote,  Topping's  'tongue  of 
the  blow-fly,'  duly  squeezed  flat,  and  put  in  that  treacherous  Canada 
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balnm,  which  obliterated  all  the  soft  and  delicate  parts,  was  looked 
upon  by  most  microscopists  as  *  simply  perfect.'  I  did  not  think  so, 
and  I  cuBed  then,  as  I  do  now  for  most  preparations,  an  exceedingly 
weak  spirit,  and  I  have  found  my  account  in  it,  seeing  that  I  have 
choice  dissections,  which  I  made  more  than  twenty  years  ago,  which 
are  practically  nnchanged.  If  I  arrange  a  fly's  tongue  fresh,  or  look 
at  one  in  a  former  preparation,  of  course  I  can  see  more  detail  now 
with  my  fine  Tolles  homogeneous  1/10  than  I  could  in  1874  with 
Powell  and  Lealand's  or  Boss's  best  objectives ;  but  I  am  pleased  to 
find  that  when  I  do  look  with  the  fine  modem  glasses  I  recognize  the 
description  I  gave  in  my  paper  to  be  substantially  correct,  though  if 
the  matter  were  '  brought  up  to  date '  it  might  naturally  need  some 
small  alterationB  and  corrections." 


Kr.  Cheshire  exhibited  and  explained  four  preparations — ^three  of 
spermatozoa  and  one  of  the  muscles  of  the  valve  of  the  receptaculum 
seminis  of  the  queen  bee,  which  he  had  recently  succeeded  in  dis- 
secting, and  of  which  he  gave  an  interpretation  at  a  previous  meeting. 


Dr.  J,  D.  Cox's  letter  was  read  as  follows : — 

**  I  differ  but  little  from  Dr.  Flogel,  and  the  proofis  on  which  I 
rely  were  gathered  without  any  knowledge  of  what  was  being  done  in 
section-cutting.  So  far  as  the  latter  method  is  constructive,  I  find 
great  interest  in  it ;  but  as  a  method,  I  cannot  think  it  superior  to 
the  faithful  use  of  the  ordinary  means  of  observation. 

The  points  on  which  I  find  myself  differing  from  Flogel  are 
tiiese: — 

1.  1  find  a  thin  but  indisputably  present  film  covering  the  outer 
Bor&ce  of  the  hexagons  in  Triceratfum  /atnw,  as  well  as  the  heavier 
dotted  film  on  the  inner  surfiace. 

2.  I  think  there  should  be  no  doubt  of  the  existence  of  a  film  on 
the  outer  (convex)  surface  of  Coscinodiacua  of  all  the  species  named 
by  him.  The  r^  dispute  has  been  in  regard  to  the  eye-spot  film, 
which  is  the  inner  one,  on  the  concave  Burface  of  the  disk.  FlOgel 
seems  to  reverse  the  relative  positions  of  the  two  films. 

The  point  on  which  scepticism  will  continue  to  hang  doubts  is 
the  thinness  of  the  sections ;  and  those  who  are  experienced  in  the 
photography  of  diatoms  will  think  they  can  judge  (to  some  extent)  of 
this  by  the  parts  of  the  print  in  or  out  of  focus.  I  shall  have  some 
examples  illustrating  this,  which  1  shall  send  hereafter.  That  the 
'solid  spherule'  theory  must  go,  and  be  reckoned  among  things 
exploded,  seems  demonstrable  from  either  method  of  examination." 


■r.  A.  D.  Michael  read  a  paper,  ^  Notes  on  the  Life-histories  of 
some  little-known  Tyroglyphidce"  (tiupra,  p.  19). 

The  President  said  that  this  was  another  of  the  series  of  very 
interesting  conmiunications  which  Mr.  Michael  had  made  to  the 
Society.  He  had  made  this  subject  so  entirely  his  own,  that  unfor- 
tonately  none  of  them  were  able  usefully  to  discuss  it  with  him. 
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Dr.  Kaddox  read  a  paper  "  On  Some  Uimsiial  Forms  of  Lactic 
Fennent  {Bacterium  lactisy*  Photographs  (  x  460)  and  drawings, 
in  illustration  of  the  subject,  were  handed  round  for  examination. 


Mr.  C.  Thomas's  paper,  ^  On  a  New  Species  oiAdneia^*  was  read, 
together  with  a  letter  from  Mr.  Badcocj:,  who  considered  it  to  bo 
Trichophrya  epistylidia  (Clap,  and  Lach.). 


Mr.  Cnrties  exhibited  an  improved  form  of  Hardy's  collecting 
bottle,  in  which  he  had  substituted  strips  of  glass  at  the  sides  and 
bottom  for  those  of  indiarubber  {mprOj  p.  145). 

Mr.  Hardy  said  that  his  original  idea  was  to  use  glass,  but  he 
could  not  get  strips  of  sufficient  length.  He  was  very  glad  to  find 
that  Mr.  Ourties  had  been  successful  in  the  matter,  as  it  could  now 
be  proTod  which  was  the  better  material. 


Dr.  F.  Bitter  y.  Stein's  death  was  announced,  he  being  one  of  the 
Honorary  Fellows  of  the  Society,  and  the  author  of  '  Der  Organismus 
der  Infusionsthiere.' 


The  following  Instruments,  Objects,  ftc.,  were  exhibited: — 

Mr.  G.  Beck : — (1)  Parsons*  battery  for  working  small  incan- 
descence lamps  for  the  Microscope ;  (2)  Simplified  form  of  Caldwell's 
Automatic  Microtome. 

Mr.  Cheshire : — Three  slides  of  Spermatozoa  from  Qaeen  Bee, 
Queen  Wasp  and  Drone,  and  one  of  the  muscle  of  the  spermathecal 
valve. 

Mr.  Bolton  : — Clava  squamcUa, 

Mr.  Crisp  : — (1)  Gibbes'  Membrane-stretcher ;  (2)  Robinson's 
*'  Microscopic  Photographic  "  Camera. 

Mr.  Curties:— (1)  Abbe  Condenser  for  attachment  to  English 
stands ;  (2)  Hardy's  collecting  bottle. 

Dr.  van  Heurck : — Two  photo-negatives  of  Amphipleurapellucida  ; 
and  six  slides  of  his  silvered  diatoms. 

Mr.  Michael : — Two  slides  of  Tyroglyphus  Bobini^  and  Hypopus 
of  T.  corticia. 

Dr.  A.  Y.  Moore : — Slide  of  A,  pellucida  silvered  by  his  process. 

Mr.  Swift : — Cone  Condenser  and  Achromatized  Immersion  Para- 
boloid. 

Hew  Fellows : — ^The  following  were  elected  Ordinary  Fellows : — 
Messrs.  T.  Theodore  Cash,  M.D.,  Qeorge  C.  Earop,  M.R.C.S.,  Henry 
B.  Preston,  Edgar  Thurston,  M.B.C.S.,  and  Joseph  H.  Wythe,  M.D. 
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IN.— The  President's  Address. 
By  the  Bey.  W.  H.  Dallikgeb,  LLJ).,  F.IkS. 

(Annual  Meeting,  11th  FOruary,  1885.) 

platb  rv.-vi. 

These  is  a  great  temptation  in  the  position  which  I  have  the 
honour  to  occupy  to-night,  to  pass  in  review  the  more  prominent 
and  striking  results  of  the  work  done  in  the  year,  touching  the 
special  branches  of  scienoe  to  which  the  instrument,  which  we  are 
constantly  striying  to  bring  nearer  to  perfection  and  to  use  per- 
fectly, is  ancillary. 

The  inducements  to  such  a  course  have  in  fact  rarely  heen 
stronger.  The  legitimate,  patient,  and  scientific  knowledge  and  use 
of  the  MicroBOope,  has  opened  out  not  only  unexpected  areas  of 
actual  and  potential  knowledge,  but  has  been  the  means  of  preying, 
at  the  same  time,  that  this  Imowledge  is  most  yital  in  its  relations 
to  the  higher  interests  of  our  race  and  our  ciyilization. 

Nothmg  was  more  certain  than  that  the  work  done  in  biology 
through  the  agency  of  the  Microscope  up  to  twenty  years  ago,  was 
a  distmct  prophecy  of  &r  higher  and  more  definite  results. 

Haying  touched  the  fringe  of  the  minutest  that  was  yisible  in 
living  things,  it  was  inevitable  that  a  knowledge  of  all  that  was 
aooesBible  oonoeming  these,  should  be  sought,  and,  if  possible,  found. 
The  scientific  certainty  and  value  of  the  results  would  depend 
largely  (1)  on  improvements  of  a  thoroughly  scientific  character 
in  the  optical  part  of  the  instrument,  and  (2)  on  enlightened  and 
patient  manipulation  of  these. 

We  may,  vnthout  undue  exaltation,  congratulate  ourselyes  that 
by  the  combined  ingenuity,  knowledge,  and  skill  of  the  Fellows  of 
this  and  other  Societies,  and  of  the  opticians,  improvements  of 
iadefinitely  great  value  have  been  effected  in  our  lenses  and 

8«r.  2.— Vol.  V.  N 
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applianoeBy  while  the  iDstroment  itself  has  been  adyanoed^  in 
perfectness. 

But,  on  the  other  hand,  VbB  great  doctrine  of  Charles  Darwin, 
quickening,  as  it  did,  into  new  life  and  effort,  eyeiy  region  of 
biolo^,  gave  imTnense  impulse  to  work  in  all  those  departments  of 
it  which  can  only  be  dealt  with  and  nnderstood  by  means  of  onr 
instrument. 

The  result  has  been  the  opening  np  of  new  knowledge,  new 
methods,  new  directions  and  objects  of  research,  and  in  one  sense 
the  formation  of  new  biological  sciences,  within  a  couple  of  decades. 

It  would  be  impossible  to  follow  this  outspread  of  progress,  due 
mainl J  to  the  Microscope,  in  the  one  science  ofbiology;  but,  in  only 
one  dureotion,  and  within  the  years  that  lie  closest  to  us,  tiie  value 
of  this  progress  can  be  readily  seen. 

Our  knowledge  of  the  septic  organisms  has  led  an  army  of 
earnest  workers  to  a  relatiye  and  partial  knowledge  at  least,  of  tiieir 
pathogenic  congeners ;  and  in  tms,  with  our  present  resources,  lie 
tolded  up  as  it  were,  indefinite  possibilities  for  the  future  welfsire  of 
not  man  only — but  man  and  beasts. 

It  is  a  little  interesting  to  note  in  passing  that  an  impetus  was 
giyen  to  this  question  by  the  keen  interest  displayed  some  fourteen 
years,  or  more,  ago,  and  onwards,  in  the  question  of  abiogeneos 
vertuB  biogenesis,  and  the  masterly  summary  of  the  foots,  imd  the 
inevitable  deductions  ficom  them,  made  by  Prof.  Huxley  in  his 
address,  as  President,  to  the  British  Association  in  1870. 

Botih  biologists  and,  ficom  a  distinct  point  of  view,  physicistB 
and  chemists,  as  for  instanoe  Prof  Tyndail  and  Pasteur,  continued 
to  prosecute  the  inquiry ;  and  during  this  series  of  researches  two 
demiite  results  were  irresistible. 

The  first  was  that  when  the  experiments  were  conducted  with 
competent  skill — as  they  certainly  were  in  TyndaU's  hands,  in  the 
laboratory  of  the  Boyal  Institution,  and  on  we  Alps — ^it  could  be 
deduced  absolutely  that  living  things  were  never  seen  to  arise  in 
not  living  matter. 

The  second  deduction,  as  made  fix>m  the  work  effected  by  bio- 
logical research  pure  and  simple,  was  that  the  sq)tic  organisms,  as 
sudi,  do  arise  always,  so  for  down  as  our  researches  have  carried  us, 
in  the  products,  either  genetic  or  fissipartitional,  of  like  living 
things  tnat  had  preceded  them. 

Abiogeneeis  was  not  a  discoverable  foctor  in  nature's  present 
condition,  so  for  at  least  as  our  researches  could  carry  us.  And  it 
is  of  moment  to  note  that  since  Huxley's  conclusions  concerning 
Bedi's  doctijne  of  biogenesis  were  pronounced  in  1870,  not  only  has 
research  in  every  direction  of  biological  inquiry  that  could  touch 
the  question,  confirmed  that  conclusion,  but  no  focts  with  any 
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adyerae  benzing  have  been  presented.  Hence  in  the  intenral 
Huxley,  taking  into  aooonnt  all  the  fiActors  of  our  ever-increasing 
knowledge  of  biological  facts,  affirms  "  that  at  the  present  moment 
there  is  not  a  shadow  of  trustworthy  evidence  that  abiogenesis 
does  take  place,  or  has  taken  place  within  the  period  during  which 
life  has  appeared  on  the  globe " ;  *  and  in  another  place,  "  the 
present  state  of  onr  knowledge  fdrnishes  ns  with  no  Imk  between 
ibe  Uving  and  the  not  living."  f 

That  there  was  a  time  when  living  matter  did  arise  from 
matter  not  living  there  can  be  no  anestion.  How,  is  no  present 
conoem  of  science.  With  increased  knowledge,  deeper  research, 
farther  penetration,  even  that  question  may  be  answered. 

But  the  impossibility  of  present  explanation  is  no  scientific 
prejndioe  to  the  facts. 

It  is  evidence  of  the  deq)  insight  of  Darwin's  mind  that  he 
nowhere  suggested,  or  even  hinted  at,  the  operation  of  any 
miknown  activity  to  give  efficiency  to  the  development  of  living 
things  in  all  their  incalcalable  variety.  Out  of  the  known  and 
estaUished  phenomena  of  lifB  he  could  deduce  the  evolution  of  aU 
living  forma  Oxanted  the  existence  of  living  matter — primordial 
germs — ^he  found  no  need  of  abic^enesis.  And  the  long  unbroken 
fines  of  life  in  definite  forms,  revealed  bv  the  geoK>gical  and 
palaBontobgical  history  of  the  earth,  absolutely  support  tins  view. 

The  supposition  that  abiogenesis  is  a  necessary  sequence  firom 
the  doctrine  of  evolution,  has  indeed  no  philosopmcal  oasis.  The 
inevitf^le  power  of  living  forms,  however  lowly,  to  multiply  with- 
out limit  IS  enough.  ''In  the  eyes  of  a  consistent  evolutionist 
any  farther  independent  formation  of  protoplasm  would  be  sheer 

But  the  investigations  that  in  our  more  immediate  times  con- 
firmed these  conclusions,  also  gave  us  a  greatiy  enlarged  knowledge 
of  that  remarkable  eroup  of  organisms  blown  as  septic.  So  much 
so,  that  tiie  morphology  of  the  monads  and  the  bacteria  may  be  said 
to  be  approximately  within  our  reach,  always  remembenng  the 
range  of  our  present  optical  aids. 

But  bevond  this,  ine  Ufe-histories  of  many,  of  both  the  monads 
and  the  bacteria,  are  fairly  known;  and  their  physiological 
characteristics  axe  being  carefully  stucUed.  There  is,  however,  a 
possible  difficulty  before  us.  The  whole  group  of  septic  organisms 
must,  as  a  group,  form  the  subject  of  complete  and  exhaustive 
study.  If  this  be  not  done,  we  are  in  peril  of  false  conclusions  on 
a  practical  phase  of  the  subject,  which  touches  the  highest  interests 


*  Anftt.  Invert.  Animftls,  p.  89. 

t  Biology,  Enoy.  Brit.,  9tn  ed.,  pp.  67-9. 
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of  the  whole  animal  world,  with  man  as  the  moat  profoandly 
conceniecL 

Of  the  septic  series  as  such,  I  have  a  long-oonturaed  incidental 
fiuniliarity.  It  is  the  monad  group  that  I  hare  of  oonisey  so  &r  as 
I  have  been  able  to  go,  thoronghly  stndied.  Yet  it  wonld  be 
difficult  for  any  one  not  a  pathologist,  and  without  the  resources 
of  a  pathological  laboratory,  to  claim  to  be  in  the  modem  sense  a 
bacteriologist.  But  it  may  well  be  doubted  whether  that  modem 
sense  is  a  really  useful  and  correct  one.  The  bacteria  are  without 
much  question  a  botanical  ^np,  and  to  be  thoroughly  understood 
must  be  studied  as  such.  Whoever  has  studied  the  same  field  of 
septic  bacteria  for  say  a  week  or  a  fortnight  without  change  of 
conditions,  will  know  the  strange  complexity  of  relations  that  are 
seen  to  arise.  I  do  not  profess  to  interpret  them — ^I  haye  avoided 
the  immense  temptation  to  try  to  do  so,  the  better  to  use  such 
fiMnUty  as  I  could  command  in  the  more  complete  working  out  d 
the  monad  group.  But  I  feel  assured  that  until  this  complexity 
of  relation  in  common  forms  is  understood,  we  cannot  make  really 
assured  advance.  How  the  bacteria  are  interrelated,  how  £eu:  they 
are  mutable,  and  under  what  conditions ;  and  whether  functions 
changes  are  as  readily,  or  more  readily,  induced,  than  morphological 
changes,  are  questions  of  the  largest  moment. 

I  should  wantonly  occupy  your  time  if  I  attempted  to  call  your 
attention  to  the  tact  that  all  this  bears  upon  that  special  modifica- 
tion of  the  septic  group  only,  known  at  present  as  bacteria  or 
badlli,  which  are  pathogenic  in  their  fonctions. 

In  some  instances  possessed  of  a  specific  functional  power,  they 
are  ti^e  direct  excitants,  the  positive  virus,  of  definite  forms  <n 
disease.  To  the  study  of  theseand  their  behaviour  and  life-histories 
tliere  is  a  strong  and  a  natural  tendency.  But  it  is  to  the  specific 
and  perhaps  biologically  highly  modified  form  dUme  that  all  the 
labour  is  mrected. 

What  is  its  relation  to  the  whole  group?  Has  it  become  modi- 
fied from  normal  septic  forms  ?  if  so,  by  what  means ;  these  ars 
in  the  broad  and  deep  interests  of  science  even  larger  questions 
than  the  morphology  and  functions  of  a  definitely  discovered  and 
demonstrated  Dadlli-vims. 

Hanifestiy  the  work  cannot  be  done  by  any  one  m>up  of 
observers :  the  pathologists  do  wisely  and  welt  to  pursue  max  own 
department  of  the  research  with  exemplary  zeal :  but  the  micro- 
wxypcel  botanists  have  such  a  rich  field  of  inquiry  before  them,  and 
one  so  large  in  its  importance,  as  has  scarcely  fiEtUen  to  them  before 
in  the  entire  history  of  the  Microscope. 

Hiat  there  is  a  direct  and  discoverable  relation  between  the 
septic  and  the  pathi^nic  bacteria  it  would  be  puerile  in  these  days 
to  doubt   What  is  that  relation  ?  In  some  instances,  certainly,  the 
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moipliological  difff^renoe  between  the  ozdinary  septic  form  and  the 
fixxn  that  is  pathogenic  is  by  no  means  striking. 

Yet  the  one  is  innocnons,  the  other  deadUy.  The  one  is  an 
organism  with  the  power  of  growing  enc^monsly  in  simple  chemical 
Imds  containing  nitrogenous  componnds,  snch  as  tartrate  of 
ammnnift  The  othor  refoses  whoUy  to  grow  and  mnltiply  in  this, 
but  leqnires  more  complex  compounds,  as  the  proteids,  for  its  nnr- 
toia  Hence  it  is  foxmd  in  the  blood  or  tissues  of  man  and  animals, 
and  becomes  a  yeritable  virus. 

The  difference,  however  acquired,  is  functional  immensely  more 
than  moiphol^caL  And  the  probable  relation  between  the  two 
farms  is  one  of  the  most  important  by-problems  of  modem  biology. 
It  seems  on  ike  sur&ce  at  least  Uiat  we  have  here  evidence  of  the 
operation  of  the  great  secular  processes  of  the  Darwinian  law  bring- 
ing about,  in  forms  that  retain  a  general  morphological  resemblance, 
adisimct  physiological  specificity. 

I  grant  fully  that  no  direct  evidence,  by  experiment,  of  the 
change  has  been  yet  given  us. 

It  is  true  tmtt  from  the  close  general  resemblance  between 
BaeSlus  svbtilis  and  BaciUtu  afUhraois  it  was  held  that  the  only 
difEerence  between  them  was  physiologicaL  This  is  in  all  proba- 
bOiiy  not  strictly  accurate.  But  there  is  something  vet  to  be 
learned  in  relation  to  the  life-history  of  both  forms,  and  certainly 
in  relation  to  their  mutability.  Now  Hans  Biichner  tells  us  *  that 
he  did  by  successive  cultivations  of  the  Bacillus  anOvracie  under  the 
influence  of  continued  alterations  of  the  nutrition,  see  it  gradually 
diange  into  the  BaeiUus  subiilis;  that  in  &ct  this  deadly  form  by 
being  passed  through  successive  cultures  at  a  temperature  of  from 
35^  to  37^  Centigrade  loses  its  pathogenic  quahties,  becomes,  in 
short,  bereft  of  its  specific  physiological  character. 

But  more  strikmg  yet  is  the  affirmation  made  by  the  same 
savant,  that  he  has  changed  the  harmless  BadUm  submis  into  the 
deadly  B,  anthraeta  by  similar  processes. 

To  one  who  has  fiiUy  comprehended  the  meaning  and  the 
operation  of  the  Darwinian  law,  it  will  be  at  once  apparent  that 
there  must  be  error  somewhere  in  this  matter. 

If  the  law  of  actual  variation,  with  all  that  is  involved  in 
sorvival  of  the  fittest,  could  be  so  readily  brought  into  complete 
operation,  and  yield  so  pronounced  a  result,  where  would  be  the 
stability  of  the  organic  world?  Nothing  would  be  at  one  stay. 
There  could  be  no  permanence  in  anything  living. 

This  immediately  impressed  me  nearly  four  years  ago  on  reading 
this  remarkable  paper,  and  there  can  be  no  shadow  of  doubt  that 

*  **neber  die  experimeDtelle  Erzeugung  des  Milz-hrand-contagiitms  auB  den 
Henptlaen.**  SB.  itath.  Phys.  Olassen  K.  Bayer.  Akademie  d.  Wiss.,  1880, 
Heliiii 
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Dr.  Ekin  in  lusTaliiable  papers  on  **  Micro-otganisms  andDiaeafle'' 
has  given  a  definite  fixrm  and  certamtj  to  the  otter  improhi- 
bility  of  Bochner's  so^aJled  results  being  in  any  scientific  seDse 
aocoiate. 

Bat  the  hd  that  there  is  no  eridenoe  of  any  direct  relation 
erolntionaUy  between  two  BQch  forms  as  J3.  aiiUfZw  ud  £.  on^&ram, 
the  fret  that  there  is  no  ready  way  either  natorally  or  artificially  of 
their  being  changed  into  each  other,  mnst  not  blind  ns  to  ihe  &ct| 
as  biologists,  that  such  an  eyolntional  relation  in  the  past  is 
eminently  probable^  nay  almost  certain.  It  may,  in  all  probability 
most,  haye  taken  an  indefinite  time  in  the  past  to  effect ;  bat  being 
once  effected,  the  specificity  is  oontinned  as  in  eyery  other  form  by 
inheritance. 

That  no  means  now  at  work,  or  capable  of  being  brought  into 
play,  is  sofi^ent  to-day  to  change  the  B.  atMUts  into  B.  anihraeis, 
it  is  decidedly  both  in  harmony  with  &ct  and  philosophy  to  doabt ; 
while  it  is  of  the  utmost  importance,  if  it  be  within  the  oompasB  of 
human  research,  to  discoyer  what  these  conditions  are. 

Cognate  with  this  question  is  the  true  interpretation  of  the  real 
meaning  and  yalue  of  tne  attenuated  intensity  of  the  yirus  cultuies 
of  Pasteur  and  others.  Is  the .  diminished  yirolence  of  a  given 
culture,  which,  as  in  the  case  of  inoculation  for  anthrax,  pro- 
duces a  mild  form  of  the  disease,  leading  to  subsequent  immunity, 
attributable  to  true  biological  change  m  the  organisms  brought 
about  by  changed  environment,  or  is  it  a  mere  physical  and 
accompa^jinTdiemical  attenuation,  consequent  ap^^  enfeebled 
nutrition,  or  extended  dilution,  of  some  element  dl  the  original 
virus  outeide  the  organism  ? 

We  can  only  answer,  it  is  highly  probable.  What  we  know  of 
the  septic  organisms  leads  us  to  infer  that  their  tendency  to  adapt 
ihemselves  to  considerable  variation  of  external  conditions  is 
evident ;  but  this  does  not  of  necessity  involve  permanent  change 
in  the  organisnL 

Now  you  are  well  aware  that  there  is  at  this  moment  very 
mach  more  that  is  similar  to,  or  cognate  with,  what  I  have  hitherto 
passed  in  rapid  review,  that  relates  to  microscopic  biobgy ,  and  that 
stimulates,  almost  provokes,  our  consideration. 

But  in  it  all  there  is  so  mach  happily  that  is  progressiye,  and 
therefore  that  is  of  necessity  tentetive,  tliat  I  am  &m  to  turn  firom 
these  multitudinous  and  deeply  interesting  matters,  feeling  that 
I  can  better  promote  the  interests  of  knowledge  such  as  we  seek, 
by  the  addition  of  definite  fiActs,  than  by  the  most  careful  and 
extended  review  of  the  progression  of  knowledge^  where  much  is 
unfinished,  and  some  thmgs  are  still  in  doubi 

Any  President  of  this  Society  may  be  the  more  satisfied  with 
such  a  course,  who  remembers  the  stete  of  comprehensive  effideoey 
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to  idiich  our  Journal  has  been  brought  The  whole  compass  of 
such  special  or  collateral  knowledge  as  any  of  ns  may  desire  to 
reach,  is  either  sommarized  or  indicated  for  ns  there.  Remembering 
this,  I  shall  caU  yonr  attention  to  a  stndy  I  hare  been  able  to  make 
of  the  life-history  of  a  septic  organism  which  I  belieye  is  hitherto 
Dew  to  science. 

Some  fonr  years  haye  been  embraced  in  completing  the  work, 
and  I  haye  had  the  adyantage  of  the  yery  best  and  miest  lenses 
which  oar  recent  adyanoes  in  the  theory  and  practice  of  the  oon- 
straction  of  high-power  lenses  haye  affi)rded. 

I  may  remark,  howeyer,  that  for  all  work  of  the  class  I  am 
about  to  detul,  it  is  absolntely  needfal  that^  for  oontinnons  research, 
m  sir  lens  of  high  power  shonld  be  nsed.  Yon  are  well  aware  that 
both  oil  and  water,  as  immersion  media  on  the  sorfiace  of  the  ddU- 
cate  coyer,  imperil,  eyery  moment,  the  flnid  henecUh  the  coyer, 
and  within  wnich  the  subject  of  inyestigation  is  in  constant 
iDotion. 

For  this  oontinnons  work  I  rely  on  a  1/16,  of  great  merit  in 
1^  lespects,  as  an  air  lens ;  on  a  1/25,  which  has  yery  fine  quali- 
ties; and  on  a  1/50,  which  greatly  surpasses,  in  all  the  qualities  we 
seek,  a  lens  of  the  same  power  by  the  same  makers  used  up  to  four 
yeaisaga 

The  lens,  ho  weyer,  on  which  I  still  rely  chiefly  for  this  work  is  a 
1/35,  which  for  an  air  lens  possesses  qualities  of  the  highest  order. 

But  beyond  the  work  of  continuous  watching,  when  the  oppor- 
tunity presents  itself  there  is  the  work  of  deyelopmental  mor- 
phology, of  disooyerin^  all  the  details  of  the  adult  form,  and  of 
thoroughly  demonstratmg  the  changes  that  ensue  in  the  completion 
Qfahfe-cyde. 

It  is  Dore  that  first,  water  immersion,  and  now,  aboye  all, 
homogeneous  lenses  haye  been  to  me  of  untold  yalue. 

Happily  I  haye  no  need  to  deal  with,  eyen  in  reyiew,  the 
mathematiod  laws  of  aplanatic  combinations,  nor  the  diffi»etion 
theory  of  microscopic  yision,  and  all  that  attends  it,  on  which  this 
ysst  improyement  depends.  In  that  I  haye  been  anticipated  by 
competent  masters. 

but  I  ought  to  yield  to  none  in  the  sense  of  obligation  under 
which  I  rest  for  such  splendid  optical  adyance.  With  these  new 
lenses  I  haye  gone  oyer  again  ail  the  critical  parts  of  the  work 
which  I  haye  had  the  honour  ficom  time  to  time  to  present  to  this 
8odety,  and  others ;  and  although  I  haye  discoyered  no  error  of 
interpretation,  I  haye  been,  compelled  to  see  that  many  of  the  ddi- 
eate  points  of  detail,  discoyerable  only  by  the  most  persistent  efibrt 
and  careful  manipulation  then,  could  be  demonstrated  with  com- 
paiatiye  readiness  now. 

The  benefit  arising  from  their  use  in  the  study  I  am  about  to 
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detail  has  been  nniisiially  great,  espeeially  since  the  organism  is  of 
extreme  minntenessi  and  complex  in  the  arrangement  of  parts. 

I  haye  been  able  to  use  in  this  inyestigation  a  1/10  homo- 
geneons  of  large  apertaie,  a  1/12  of  1  -  47  N.A^  a  1/25  of  1  *  38  N.A., 
a  1/50  of  1*38  KA..,and  lastly  for  a  little  of  some  part  of  the  work 
al/6of  1-50N.A. 

All  these  lenses  were  made  fin:  me  by  Powell  and  Leaknd. 

Some  four  years  since  I  was  examining  corsorily  an  exhausted 
maceration  of  cod-fish  which  had  decomposed  in  a  broth  extracted 
from  the  boiling  of  rabbits.  The  maceration  had  been  for  many 
weeks  nnder  examination  with  another  object^  bnt  it  had  now 
become  relatiyely  deyoid  of  the  organisms  it  had  contained,  and 
there  was,  in  the  glass  yessel  in  which  it  was  contained,  a  ocmist- 
able  precipitate  at  the  bottom.  It  had  been  kept  daring  the  lon^ 
time  it  was  nnder  examination  at  a  temperature  of  from  9(f  to  95° 
Fahr.,  and  it  was  at  the  former  temperature  at  the  time  of  which  I 
speak. 

There  were  still  a  yast  nnmber  of  Bacterium  termo^  B.  U naoZsy 
and  Spirillum  valutans  in  the  fluid.  With  a  purpose  in  no  way 
connected  with  the  issue,  I  examined  with  a  1/10  homogeneous  lens 
the  slightly  yiscid  and  granular  sediment ;  and  in  two  or  three  of 
the  many  globules  which  I  took  out  with  a  fine  pipette,  I  detected 
the  presence  of  an  intensely  actiye  organism  which  appeared  to 
present  features  and  moyement  that  I  could  not  reconcile  with  anj 
septic  form  familiar  to  me.  It  was  so  small  that  at  first  vL 
appeared  almost  bacterial  in  its  relations ;  but  it  was  so  inyolyed  in 
the  slightly  yiscid  mass,  and  withal  its  moyements  were  so  quick 
and  constant,  that  it  seemed  almost  impossible  to  biilj  unde^ 
stand  it. 

To  add  to  the  difficulty  it  was  manifestly  yery  sparsely  difiused 
in  the  fluid — or  rather  in  the  dightly  yiscid  sediment — ^for  it  was 
wholly  confined  to  this ;  and  it  was  on  an  ayerage  only  once  in  a 
dozen  drops  that  two  or  three  of  the  forms  appeared. 

I  was  examining  it  upon  a  cold  stage,  and  as  there  was  at  least 
30°  difference  in  temperature  between  the  stage  and  the  fluid,  such 
organisms  as  I  was  able  to  secure  yery  speemly  became  enfiBebled, 
and  ultimately  still.  In  the  slower  moyements,  and  in  the  state  of 
inaotiyity,  I  got  a  gUmpse  of  characters  that  were,  so  far  as  I  know, 
quite  unnotea  amongst  the  septic  series. 

By  a  simple  arrangement,  I  adapted  a  hollow  heating  plate  in 
the  place  of  the  principal  part  of  the  glass  plate  of  which  my 
contmuous  stage  was  made,  as  used  with  the  temperature  of  the 
surrounding  air,  and  I  placed  this  heating  plate  in  connection  with 
a  yessel  of  wat^  kept  by  a  mercurial  gas  regulator,  workad  with  aa 
unchanging  gas  pressure,  at  a  temperature  of  93' F. 
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The  appazatuSy  as  far  as  it  is  needed  to  leveal  its  purpose,  is 
before  yoTL* 

My  earliest  and  continnons  difficulty  was  to  find  specimens  for 
fltndj. 

As  in  former  instances,  I  determined  first  to  follow  out  the 
morphological  details  separately,  and  if  possible  exhanstivelY ;  and 
to  fix  on  a  given  organism  with  all  the  details  of  its  form  known, 
from  one  stoge  to  another,  until  I  had  been  able  to  trace  it  from  its 
earliest  to  its  latest  condition. 

The  first  step  was  a  careful  measurement  of  its  visible  body 
Barcode.  The  body  was  of  sub-oval  shape,  with  a  lenticular  form 
on  the  upper  and  under  surfEMses. 

The  general  appearance  of  the  body  alone  is  seen  in  figs.  1,  2, 
3,  plate  lY*,  and  on  the  measurement  of  twenty-five  forms  I 
obtained  an  average  length  of  the  1/10,000  of  an  inch,  and  a 
Imadth  of  1/19,500  of  an  incL 

But  when  closely  and  carefully  examined  with  a  1/25  oil  lens, 
it  presented  the  remarkable  phenomenon  of  an  organism  so  minute, 
with  no  less  than  six  flagella,  each  one  of  whi<m  is  nearly  three 
times  as  long  as  the  bng  diameter  of  its  body. 

It  was  soon  evident  that  its  movements  were  extremely  varied, 
and  some  of  them  entirely  unlike  anything  I  had  hitherto  seen. 

A  not  uncommon  mode  of  locomotion  was  that  of  simple 
swimming,  as  seen  in  fig.  1,  plate  Y.,  where  the  anterior  and 
poBterior  flagella  were  in  vigorous  action,  and  the  remaining  four 
either  trailed  or  participated  but  slightly  in  the  direction  of 
motion. 

But  a  movement  quite  as  often  resorted  to,  was  much  more 
beautifiiL  The  organism  came  to  momentary  rest  much  in  the 
attitude  seen  in  fig.  4,  plate  Y.,  and  fig.  10,  plate  lY,  when  by  a 
sodden  movement  of  the  whole  group  of  flagella,  a  series  of  wave- 
like leaps,  reminding  one  of  the  movements  of  a  shoal  of  porpoises, 
ensued,  and  was  continued  for  from  ten  to  fifteen  undulations. 

To  actually  make  out  the  flagella  and  their  movements  required 
considerable  "  penetration  "  as  wdil  as  the  most  delicate  definition. 
A  fine  homogeneous  1/8  of  Zeiss's  greatly  helped  me  in  this 
matter ;  but  at  the  last  I  reaped  my  most  perfect  results  with  the 
new  1/6  of  1'50  N.A.  Indeed,  I  nad  the  glass  made  with  this 
special  object ;  and  the  need  of  it  will  be  seen  more  fully  when  I 
describe  the  essentially  unique  and  characteristic  movement  of  this 
n^Tiad. 

In  previous  forms  which  I  had  studied,  both  with  Dr.  Drysdale 
and  alone,  I  had  observed  and  described  forms  that  anchor  the  body 
by  means  of  one  or  more  long  trailing  flagella,  which  flagella  are 

*  This  wiU  be  flluatiated  io  a  subseqaent  part  of  the  Joumal. 
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made  as  it  were  the  radii  of  a  qnadraut  of  a  circle  of  wbich  their 
fixed  point  is  the  centre ;  and  by  the  rapid  movement  of  the  body 
to  and  fro  in  the  circumference  of  the  arc,  the  body  was  as  many 
as  thirty  times  per  minute  made  to  act  hammer-Uke  npon  minnte 
particles  of  decomposing  matter.  But  in  this  organism,  what  was 
apparently  the  same  result,  was  brought  about  in  a  manner  wholly 
different. 

The  organism  was  never  attached — had  no  power  that  I  could 
discover  of  attaching  itself  for  a  moment;  but  by  a  free  darting,  down 
upon,  and  awa^  from,  minute  particles  of  decomposing  matter  by 
tne  organism  m  large  numbers,  such  matter  was  visibly,  in  the 
course  of  half  an  hour,  reduced  in  size  and  altered  in  shape. 

.  Fig.  9,  plate  IV.,  will  give  an  idea  of  this  mode  of  movement : 
a  represents  a  minute  partide  of  decomposing  debris,  and  the  arrows 
placed  beside  the  organisms  indicate  the  direction  of  motion. 

Each  one  in  turn,  in  a  space  of  time  occupying  about  two 
seconds,  comes  into  contact  with  the  particle  a,  ana  at  once  recedes 
to  a  distance  of  four  to  five  times  the  length  of  the  flageUa,  and 
instantly  again  darts  upon  the  object,  and  this  may  be  continued 
by  given  forms  for  hours. 

No  sight  accessible  to  the  human  eye  can  be  more&scinatingor 
more  beautiful  than  this,  with  delicate  illumination  and  such  ^- 
nition  as  we  can  now  obtain. 

Fifly  or  even  a  hundred  may  be  observed  with  ease,  in  one 
field,  pursuing  their  untiring  work.  It  is  the  more  entrancing  that 
it  is  apparently  rhythmic,  not  like  the  measured  march  of  a  regi- 
ment, but  the  rhythmic  movement  of  a  peal  of  bells. 

But  the  method  in  which  the  motion,  with  its  manifest  force,  is 
brought  about,  is  a  matter  of  greatest  interest,  and  the  discovery  of 
which  is  fraught  with  much  difficulty. 

The  extreme  minuteness  of  the  organism,  the  large  number  of 
its  delicate  flagella,  and  the  intense  rapidity  of  its  movement,  are 
tiie  three  fEictors  of  difficulty. 

It  is  absolutely  needful  first  to  fiuniliarize  oneself  with  its 
ffen^ul  movements  before  interpretation  of  this  special  action  can  be 
hoped  for. 

In  swimminff ,  and  in  the  wave  motion  I  have  described,  figs. 
1,  2,  8,  plate  IV.,  and  1  and  4,  plate  V.,  all  the  flagella  may  be, 
with  care,  clearly  seen ;  but  in  tiie  act  of  darting  down  upon,  and 
away  from  a  piece  of  d6bris  it  is  otherwise.  1%.  9  ft,  pLate  IV., 
shows  one  of  the  forms  at  the  very  moment  of  impact:  off  the 
flagella  are  behind,  and  (in  this  instance  with  the  1/12  objective, 
1  -  47  N. A.)  a  spirid  form  is  indicated  in  the  arrangement  of  these 

At  c  in  the  same  figure,  one  of  the  forms,  having  accomplished 
impact,  is  receding.    Two  of  the  flageUa  now  iall  to  tiie  front 
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fiat  with  much  difficulty,  {hough  complete  certainty,  I  was  able  to 
demoDstzBte  a  distinct  movement  of  rotetion. 

The  organisms  start  when  at  the  greatest  distance  from  the 
defaiiB  with  the  anterior  and  posterior  flagella  at  an  angle  with  the 
axis  of  the  body,  as  in  figs.  5,  6,  7,  plate  lY.,  and  may,  by 
dose  observation,  aided  with  minnte  particles  of  carmine  in  the 
fluid,  be  seen  to  swirl  rapidly  firom  left  to  right,  causing  a  screw- 
action,  the  middle  £>nr  nagella  presenting  tiie  spiral  appearance 
seen  in  the  figures;  and  the  anterior  and  posterior  rapidly  ap- 
proaching their  final  condition  seen  in  ft,  fig.  9,  plate  lY. 

In  receding,  the  anterior  and  posterior  flagella  spread  ont  as 
before,  and  swirl  in  the  reverse  direction,  rapidly  fidUng  forward,  as 
m  e,  fig.  9. 

In  this  way  the  constant  battering  ensues. 

Each  of  the  drawings  was  made  instantly,  and  they  were  made 
with  different  lenses.  The  whole  of  fig.  9  was  made  with  the 
oQ  1/25,  1-37  N.A. ;  so  was  fig.  11,  plate  V.  Pig.  11,  plate  IV., 
was  drawn  with  a  fine  water  1/16 ;  fig.  6,  plate  lY.,  with  the  oil 
1/50, 1  *37  N.A. ;  while  figs.  7  and  5,  plate  lY.,  were  drawn  with 
the  1/6  oil,  1-50  N.A. 

Adiagrammaticviewof  whati  taketobethe  method  of  effecting 
this  powerful  movement,  for  accomplishing  the  final  breaking-up  of 
the  last  fragments  of  a  decomposing  mass,  is  seen  in  figs.  12  and 
13,  plate  Y. 

The  greatest  perplexibr  at  this  pomt  of  my  work  was  the 
xdativdy  few  forms  I  could  find,  and  the  difficulty  of  knowing  in 
what  way  to  promote  their  increase.  I  have  not  yet  discovered  this 
latter  desideratum ;  but  at  a  subsequent  period  I  found  the  organism 
more  fireely,  when  the  main  dimculties  of  its  life-history  were 
overoome ;  and  so  I  was  able  to  complete  the  details  here  given. 

But  the  incitements  to  proceed  with  the  life-history  of  the 
organism,  rather  than  linger  over  the  details  of  its  morphology  and 
movements,  were  strong,  mr  the  drama  partly  observea  was  inter- 
esting in  no  ordinary  seusa 

Iiom  the  large  number  of  its  flagella,  I  had  hardly  been 
prepared  for  fission  as  a  feature  of  its  lue-cyde,  although  so  uni- 
Tsraal  in  Hxe  group.  But  on  steadily  following  one,  and  subsequently, 
in  Older  to  complete  the  observation,  many  others^  I  selected  the 
freeHiwimming  state,  seen  in  figs.  4,  2,  and  1,  plate  Y.,  and  fig.  10, 
plate  I Y.  Boon,  in  the  course  of  three  or  four  minuteis,  I  observed 
a  sudden  indenture,  almost  a  constriction,  in  the  middle  of  the 
body,  as  seen  in  fig.  3,  plate  Y. ;  and  directly  this  occurred,  the 
flageOa,  previously  acting  together  for  the  propulsion  of  the  whole 
body,  separated,  and  three  of  them  acted  in  one  direction  and  three 
in  me  opposite. 

This  pulled  the  constricted  part  out  into  a  hyaline  neck,  as 
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in  fig.  5y  {date  Y.    In  ibe  middle  of  tfaia,  at  tins  time,  iliae  im  a 
delicate  line  yiable,  panUel  to  its  length.     This  becune  stranger 
as  the  neck  lengthened,  as  in  fig.  6.    Still  the  dinding  organism 
polled  its  diTi£ng  perts  away  from  eadi  other,  by  i£!e  Tigoroos 
antagonism  of  the  flagella;  and  the  neck  rapidly  elongated,  and 
split  with  oonsideraUe  separation  of  the  two  lines  of  saicode,  as 
seen  in  fig.  7.    But  aunnltaneonsly  with  this  there  is  a  horisontd 
splitting  of  the  and  a,  fig.  7,  which  widely  separates,  and  when 
the  organism  is  seen  on  its  dorsal  aspect,  shortly  after*  tlus  condition, 
it  readies  that  shown  in  fig.  8,  where  three  flagella,  of  doable 
length,  are  tightly  stretched  between  the  dividing  organism,  the 
npper  one  on  a  different  plane  to  the  two  lower  ones,  and  by  a 
vigorous  movement  this  is  soon  snapped  in  the  middle,  and  two 
organisms  qnite  complete  are  severed  m>m  each  other,  as  in  figs.  9 
and  10,  plate  Y.,  ana  fig.  12,  plate  lY. 

It  was  impossible  of  course  to  follow  both,  bnt  the  one  followed, 
in  everf  case  swam,  after  fission,  with  great  vigour  for  fix>m  two  to 
four  minntee^  when  the  first  cfymptom  of  fission  commenced  again, 
and  on  the  average  occupied  from  K>iir  to  five  minutes  in  completion, 
&om  the  moment  when  the  first  dorsal  depression  showed  itself  to 
the  end  of  the  process. 

At  this  point  the  sparseness  of  my  material  greatly  hampeied 
me.  I  was  deeply  desirous  of  working  out  the  hietory  of  the  form 
to  the  end,  while  me  actual  material  vras  before  me.  It  was  visibly 
diminishing ;  and  although  I  had  taken  much  pains  to  produce  a 
new  crop  in  other  vessels,  by  sowing  this  one  and  subjecting  it  to 
the  same  conditions,  I  could  have  no  certainty  that  it  would 
succeed.  Fortunately  I  did  succeed  twice  afterwards  in  getting 
moderate  quantities  only ;  these  were  obtained  respectively  eighteen 
months  and  a  little  over  three  years  subsequently. 

It  was  not  until  about  a  year  since  that  I  was  able  to  steadily 
follow  the  continuous  fissions  of  three  single  and  separate  fonna 
successively,  by  keeping  one  division  continuously  in  view  to  the 
end.  In  one  case  there  were  forty-five  and  in  two  cases  forty-two 
fissions,  and  the  last  divided  form  in  each  case  entered  upon  the 
springing  condition  to  which  I  have  called  attention. 

It  is  in  the  next  stage  of  the  development  of  this  organism 
that  the  real  difficulty  and  the  only  incompleteness  presented 

In  all  the  monads  hitherto  studied,  it  will  be  remembered  that 
besides  the  fissional  stage,  there  is  a  state  of  fusion  on  the  part  of 
two  individuals  resulting  in  the  production  of  spores :  conditions  no 
doubt  representing  in  some  sense  the  non-fertilized  and  the 
fertilized  products  of  the  micro-fungi 

But  in  all  tiie  cases  known,  me  occurrence  of  this  fusion  is 
relatively  rare.    In  this  instance  I  had  almost  suspected  that  there 
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might  be  none,  or  tiiat  {he  small  qnantiiT  I  ooull  obtam  of  the 
o^puiisms  voiild  make  the  diaooTory  hopdeas. 

Bat  towards  the  dose  of  the  first  set  of  observations  my  oon- 
Tiction  that  snoh  a  stage  belonged  to  the  organism  was  fally 
estaUishedy  insomuch  as  I  met  with  the  organism  in  the  cnrionSy 
bat  to  me,  extremely  snggestive  condition  seen  in  fig.  14,  plate  Y., 
where  we  have  a  distinct  blending  in  part  of  two  normal  forms. 
The  bodies  were  inverted  in  their  relative  positions;  bnt  in  the 
upper  one  the  fli^ella  were,  in  a  manner  quite  common  to  the 
group,  fiising  wii£  each  other,  and  vrith  the  bodv  as  at  a,  ft,  c, 
while  the  lower  organism,  {2,  was  swimming  with  fall  vigour. 

This  observation  was  made,  when  nearly  all  the  organisms  had 
died  oat  of  my  fluid,  and  although  I  observed  this  with  the  utmost 
care,  I  could  only  see  for  about  an  hour  the  sbw  absorption  of  the 
upper  form  into  the  under  one,  which  increased  slightly  in  size. 
Bat  it. fell  to  the  floor  of  the  stage,  and  after  a  couple  of  days 
obserration  it  was  abandoned  as  dead. 

I  had  now  to  wait  much  over  twelve  months  before  I,  in  any  of 
tiie  very  many  cultures  of  the  form  which  1  had  made,  succeeded  in 
obtaining  it  again.  It  is  wholly  confined  to  the  nearly  exhausted 
eonditiony  of  very  powerful  putrefaction,  kept  at  temperatures 
landng  firom  85°  to  95^  Fahr.  and  it  is  then  extremely  capricious. 

My  second  find  was  however  fedrly  copious  at  first;  and  I 
endeavoured  to  pursue  the  inquiry  as  to  this  method  of  fusion. 
Bepeatedly  I  met  with  forms  more  or  leas  approximately  in  the 
coalition  shown  in  fig.  14,  plate  y.,and  in  ever^  case  save  two  (out 
d  eleven)  with  the  definite  result  I  will  describe  immediately,  but 
I  was  only  successful  three  times  in:  finding  an  earlier  condition  of 
tins  act  of  blending  in  all  the  period  of  my  observation. 

This  earlier  sbtge  is  fiurly  represented  by  one  of  the  three, 
shown  at  fig.  15,  plate  Y.,  where  the  two  forms  are  in  direct  contact, 
and  all  the  flagelia  are  intact  Their  movement  was  vigorous,  and 
somewhat  irr^ularly  alternate ;  the  flagelia  of  one  onfy  being  in 
aetbn  at  once,  until  in  one  of  the  cases  tiie  flagelia  entangled  and 
anastomoeed  with  each  other,  and  fused  with  the  body  as  seen  in 
fig.  14;  Uien  the  other  one  assumed  the  horizontal  position  and 
swam  freely ;  and  slowly,  the  upper  one  was  lost  in  the  increasing 
Sttoode  of  the  lower  until  ^'eacn  was  melted  into  other."  But 
there  was  no  loss  of  swimming  power.  The  motion  was  much 
slower,  ahnost  at  times  only  a  spinning  on  a  perpendicular  axis ; 
bat  the  body  became  vacnoled,  and  internally  segmented  in  a  rapid 
manner,  but  not  easily  discerned  in  the  process  from  the  movement 
ofthemasB. 

In  all  preceding  cases  the  sac  of  which  this  was  the  equivalent 
bad  been  quite  inactive  at  this  stage :  but  in  this  case  motion  was 
unbroken,  and  in  the  course  of  from  four  to  five  hours  a  distinctly 
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granular  nuias  was  presented,  as  seen  in  fig.  16.  The  grannies 
were  more  or  less  distinct^  and  were  semi-opaqne ;  bnt  the  flagella 
still  were  in  active  motion,  and  the  whole  mass  was  swirling  and 
swaying  with  irregular  movement  over  the  whole  field. 

In  earlier  observations  of  this  phenomenon,  it  was  qnite  visible 
that  when  it  had  reached  this  stage,  the  mass  grew  gradnally  less ; 
bnt  how  was  not  so  readily  discoverable,  becanse  it  was  so  slowly 
eflEected. 

Bnt  by  carefol  arrangement  it  was  snbse^nently  seen  with  com- 
parative ease  that  it  was,  as  it  swam,  droppmg  a  stream  of  semi- 
opaqne  granules,  by  no  means  difiBcnlt  to  see,  as  at  o^  ft,  fig.  16, 
{Mate  v. 

To  study  any  changes  that  might  happen  in  these  was  not 
a  matter  of  difficulty.  1  did  it  chiefly  with  tiie  dry  1/35 ;  bnt 
where  any  points  of  special  detail  were  to  be  made  out  I  used  the 
oil  lenses. 

The  granules  or  sporules,  or  whatever  we  may  call  them,  are 
at  first  semi-opaque :  but  in  the  course  of  fifteen  minutes  they  lose 
this,  and  become  transparent  and  highly  refractive.  Within  a  few 
minutes  from  the  assumption  of  tms  condition  they  are  visibly 
elongated,  as  at  fig.  17,  plate  Y.  This  elongation  continues  with 
genial  enlargement  as  at  fig.  18.  In  about  an  hour  it  has  reached 
tiie  state  shown  at  fig.  19,  but  it  is  very  difficult  to  determine  the 
earliest  appearance  of  the  setce-like  origins  of  the  fia^gella  which 
begin  to  snow  themselves  between  the  stages  shown  in  figs.  19 
and  20,  but  after  this  the  progress  is  very  rapid;  for  in  three  hours 
more  the  organism  passes  through  the  stages  shown  in  figs.  19, 
20,  and  21,  and  in  the  last  condition  b^ins  its  earliest  move- 
ments; and  rapidly  appropriating  food  as  it  moves,  it  reaches  the 
final  condition  shown  m  figs.  22  and  23,  and  was  in  several  instances 
followed  into  the  process  of  fission,  depicted  in  fig.  24,  and  which 
constitutes  a  completing  and  re-entering  of  the  lifo<sycle. 

To  complete  our  knowledge  concerning  this  form  so  &ras  could 
be,  Imade,  as  in  former  cases,  a  series  of  experiments  on  the  thermal 
death-point  of  the  germs. 

The  apparatus  I  employed  for  this  purpose  is  that  which  I 
have  before  employed  for  the  same  purpose,  and  which  I  have 
described,  botii  to  this  and  the  Boyal  Dodety.*  It  enables  an 
examination  of  the  immediately  emitted  germ  to  be  subjected  to 
such  thermal  conditions,  in  fluid,  as  may  he  deedred,  and  the  oerm 
to  be  subsequently  studied  under  any  power,  without  the  slightest 
disturbance,  and  in  normal  conditiona 

From  the  nature  of  the  spore-sac,  and  the  slow  mode  of 

*  See  this  Journal,  iii  (ISSO)  pp.  l-ie,  and  Ploo.  Boyal  Sodetj,  xxvii. 
(1878)  p.  8S2  €t  $eq. 
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mniflgirtn^  I  WBS  eDftbled  to  1186  thifl  appaiatofl  in  its  EompIeBt 
ooDdition,  and  bo  to  ensnre  lees  complex  resnlts. 

The  death-point  of  the  adult  was  first  tested.  I  found  that  it 
ma  not  killed  under  a  temperature  of  146^  Fahr.  This  was  from 
4°  to  6^  higher  thui  any  ower  form  I  have  studied. 

After  ten  separate  tests,  carefnlly  worked  out,  I  found  that  the 
highest  point  wnich  the  spores  or  germs  could  endure,  and  still 
genninate,  was  190°  Fahr.  After  teas  point  was  passed  the  form 
nerer  appeared  in  the  closed  oelL  That  is  to  say,  that  the  spores 
seal  to  DC  deposited  in  the  specially  prepared  cdl,  did  germmate 
after  being  raised  to  any  temperature  intermediate  between  146^ 
and  190°  S^alur.,  but  beyond  the  temperature  of  190°  the  spore  lost 
its  power  of  germination. 

This  is  tne  eighth  of  these  most  interesting  forms  that,  either 
in  conjunction  with  my  colleague  or  alone,  I  have  been  able  to 
carefinUy  foUow  through  their  principal  developmental  changes. 

It  may  be  well  to  indicate  briefly  some  of  the  broader  aspecto 
of  the  study  as  a  whole. 

And  firsts  whether  these  organisms  are  animal  or  vegetable,  is 
without  doubt  an  interesting  question.  But  the  more  completely 
we  know  the  organisms  the  more  difficult  does  the  determination  of 
this  question  become.  It  may  be  taken  as  absolutely  certain  that^ 
in  common  with  the  septic  bacteria,  they  can  live,  thrive^  and 
multiply  indefinitely  in  fluids  totally  devoid  of  proteinaceous 
matter,  and  composed  wholly  of  mineral  salte  ana  tartrate  of 
ammonia — as  Gobln's  nutritive  fluid.  On  the  other  hand,  they  are 
probably  even  more  prolific  in  putrefiactive  animal  and  vegetable 
matters. 

But  no  definite  inference  can  be  made  from  this ;  for  a  form 
so  essentially  animal  as  ParamsBcium  av/rdia^  and  still  more 
abundantiy  atyhnychia  pustuUxta,  will  live  and  rapidly  multiply 
wUh  them  in  the  same  simple  nitrogenous  compounds. 

To  argue  the  vegetal  character  ol  these  forms  from  their  plant- 
like ability  to  produce  protein  when  supplied  only  with  carbonic 
add,  ammoniacu  salts,  some  mineral  salts  and  water,  would  be,  with 
the  tad  I  have  stated,  to  reduce  the  genus  Paramascium  to  vegebd 
forms — a  result  "^  which  few  thorough  biologiste  could  sanction. 
On  the  other  hand  their  normal  ability  to  dwell  in  putrescent 
animal  and  vegetable  fluids,  places  them  on  a  par  with  Paro- 
mmdum  awrdia  on  ite  animal  side ;  and  thus  their  double  capacity 
in  this  matter  appears  to  give  them  an  intermediate  position, 
toudung  almost  eqiuJly  the  animal  and  the  v^geteble  series. 

Not  leas  interesting  in  ite  general  bioloffical  bearing  is  the 
whole  process  of  fiasiffli  in  this  group,  especially  when  its  varieties 
are  taken  into  account. 
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In  some  inBtanoes,  as  in  the  case  we  have  considered  to-night, 
the  division  of  the  saicode  is  simple ;  it  is,  so  £ur  as  our  power  to  see 
can  carry  ns,  a  mere  cutting  of  the  saroode  into  two  independent 
parts.  But  to  secure  the  independence  of  each,  the  most  complex 
arrangements  for  the  supply  of  flagella  haye  to  he  proyided. 
The  ease  and  simplicity  wiUi  which  this  is  wrought  is  indeed 
striking. 

On  the  other  hand,  there  are  forms  in  which  the  division  itself 
is  a  mere  equi-partition  of  the  saroode  of  the  hody,  devoid  even  of  a 
discoverable  nucleus,  and  the  pulling  out»  at  the  point  of  division  of 
the  organism,  of  a  simple  neck  of  protoplasm  into  a  single  fibre 
making  new  flagella  for  the  two  separated  parts. 

This  is  shown  in  fig.  1,  plate  Vl.,  a  being  the  normal  form,  h 
the  earliest  discoverable  state  tending  to  fission ;  the  constriction 
deejpens,  and  each  half  by  individual  activity  recedes  fix)m  the  other, 
as  m  c,  {{,  pulling  out  the  fibre  0,  which  snaps  in  the  middle  and 
each  half  goes  fi[^. 

But  not  only  have  we  instances  of  simplicity  and  of  complexity 
in  the  fissional  provision  of  flagella ;  but  there  may  be  increased 
complexity  in  tine  process  by  the  dean  division  into  two  of  the 
nucleus. 

In  the  form  shown  in  fig.  2,  this  v?iU  be  readily  seen, 
a  is  the  adult  form  of  the  orguiism.  It  can  swim  freely ;  but  is 
usually  "  anchored"  by  a  ** trailing  flagellum  "  h.  It  has  a  large 
hyaline  nucleus  0. 

The  first  movement  towards  fission  is  a  partial  division  of  the 
£rant  flagellum,  as  at  0 ;  then  the  sarcode  of  Hie  body  b^ins  to 
divide  as  at  i,  accompanied  by  a  splitting  of  the  upper  part  of  the 
trailing  flageUum  d.  The  incision  in  uie  sarcode  deepens ;  and 
with  this  the  vivid  nucleus  x  shows  an  incision  in  its  upper  part 
Bapidly  the  two  halves  of  the  dividing  body  are  as  it  wore  torn 
fix>m  each  other,  the  front  flagellum  is  wholly  divided,/,/,  i,  the 
trailing  flagellum  nearly  so,  as  at  m,  n,  0,  p,  and  the  nucleus  is 
quite  £vided :  immediately  after  which  the  two  perfect  halves  are 
freeti 

This  is  a  complex  but  exquisitely  beautiful  fission. 

But  there  are  two  of  the  forms  that  present  almost  the  same 
problem  of  how.  to  accomplish  a  multiple  fission ;  and  eadi  solves  it 
m  an  independent  manner.  Their  mode  of  multiple  division  is  seen 
in  figs.  3  and  4.  In  fig.  8,  a  is  the  simple  normal  form.  It 
swims  for  a  couple  of  minutes,  then  assumes  a  rounded  discoid 
appearance,  and  oecomes  still,  as  at  &,  the  fiagellum  c  melting  into 
i£e  sarcode. 

A  white  cross  suddenly  appears  as  at  d!,  which  is  rapidly 
followed  by  another  at  right  angles  to  the  first ;  then  it  twists  into 
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a  torhinated  ahape  e^  which  is  at  onoe  followed  by  quick  and 
ecmtinDous  inteinal  moyement,  which  lesnlts  in  the  breaking  np  of 
the  maBB  into  a  condition  shown  at  /,  where  there  is  no  trace  of 
inTesiing  membrane,  and  the  parts  are  in  a  state  of  movement  npon 
each  other  for  some  twenty  mmntes,  when  the  whole  breaks  np  mto 
per&ct,  but  minnte  adnlt^haped  forms,  with  complete  power  of 
motion,  as  at  g. 

In  fig.  4,  a  is  the  adnit  form.  It  is  always  inyested  with  a 
hyaline  coat ;  after  swimming  for  awhile  the  interior  saroode  con- 
edicts  88  at  c  in  & ;  the  constriction  deepens,  as  at  0  in  d ;  and 
the  two  halyes  separate  within  the  membrane,  as  two  oval  bodies, 
;,  i  in/.  Subdiyision  goes  on  rapidly  within,  nntil  sixteen  perfect 
ofal  bodies  with  minnte  flagella  he  within  the  mother  body,  and  at 
length  break  the  inyestment  and  go  free. 

Here  we  haye  the  same  result  accomplished,  with  and  without 
an  inyesting  envelope:  and  in  both  cases  after  a  long-contmued 
inerease  by  each  indiyidnal  thus  separated  by  fission,  there  is  a 
perpetoation  of  the  form  by  a  fertilizmg  process  and  spore. 

There  are  two  other  forms  that  present  remarkable  phenomena 
m  self-diyision.    They  are  shown  in  figs.  5  and  6. 

In  a,  fig.  5,  we  see  the  common  condition  of  the  largest  of  the 
septic  o^anisma  I  know.  In  the  conrse  of  a  few  minutes,  if 
followed,  it  is  seen  to  lose  its  sharpness  at  the  end  opposite  the 
flagella,  and  is  amoeboid,  in  the  course  of  a  couple  of  minutes 
presenting  an  appearance  shown  at  h.  The  amoeboid  condition  is 
seen  at  (2,  but  in  this  state  the  root  or  base,  out  of  which  the  four 
flagella  spring,  divides,  and  two  pairs  of  flagella,  each  independent 
of  the  ottier,  recede  from  each  other,  and  the  nucleus  partially 
sptits,  as  at  e.  The  amoeboid  condition  in  a  short  time  ceases,  as 
at  e,  the  flagella  rapidly  recede  from  each  other,  and  the  nucleus 
almost  wholly  divides,  seen  at  0,/;  at  this  point  there  is  a  sudden 
flattening  of  the  organism  from  before  backwards,  and  a  lateral 
loij^eniiig,  as  at  ^ ;  the  Amelia  still  recede,  as  at  ^,  i,  and  a  con- 
stmdon  appears,  as  at  h.  Soon  the  flagella  are  at  opposite  poles, 
and  pull  against  each  other;  the  neck  of  sarcode  is  drawn  out, 
as  at  Z,  and  with  it  each  half  of  the  nucleus  into  its  separate  part. 
A  momant  or  two  after  it  has  reached  the  state  shown  at  I,  a 
Yigotous  movement  snaps  the  union,  and  two  perfect  forms  are 

The  other  and  final  instance  is  seen  at  a,  fig.  6.  The  form  has 
an  anterior  and  two  lateral  flagella,  and  swims  with  supreme 
grace. 

The  fiiist  indication  of  fission  is  a  delicate  slit  in  the  anterior 
knob  of  the  body  6,  and  with  the  opening  of  this  the  front  flagellum 
q^ts. 

8er.  2.— Vol.  V.  O 


194  Transactians  of  the  Society. 

At  the  same  moment  a  slit  (2  appears  at  the  poeterior  end,  and 
mth  this  an  incision  in  the  nndens.  Both  slits  rapidly  open ;  two 
anterior  flagella  are  formed,  as  at  6 ;  the  nnclens  wholly  ^vides,  as 
at/,  and  soon  only  a  neck  of  saroode  connects  the  dividing  halyes, 
as  at  g,  h.  Pidling  in  opposite  directions  then  takes  place, 
lengthening  the  cord,  as  at  i,  nntil  it  reaches  the  fineness,  and  double 
the  length  of  the  flagellum  required  for  each  divided  form,  as  at  i, 
when  it  snaps  and  each  is  free. 

The  mystery  of  all  this  simplicity  of  vital  movement  is  deep ; 
and  although  we  can  observe  and  in  accurate  manner  record  the 
process,  its  modtis  operandi  is  teix  beyond  our  present  grasp. 

One  thing  is  certain,  on  this  rapid  power  of  self-multiplication 
depends  the  entire  utility  of  these  organisms,  and  in  this  function 
of  self-division  it  would  appear  that  they  have  reached  the  highest 
point  of  vital  development  Lowly  they  are — we  know  of  noming 
living  that  is  lowlier — but  in  the  processes  of  vital  evolution, 
amongst  the  lowly  and  simple  as  amongst  the  highly  organized 
and  most  complex,  we  find  the  perfection  of  concurrent  adapta- 
tion. 

One  other  feature  in  these  minute  organisms  claims  a  note. 
They  are  subject  to  no  caprice ;  after  twelve  years  of  close  observa- 
tion I  am  convinced  that  the  vital  processes  are  as  orderly,  rigid 
and  immutable  as  in  the  most  complex  organisms.  Their  life- 
cycles  are  as  clearly  definable  as  those  of  a  crustacean  or  a  bird. 
No  vital  phenomenon  not  to  be  found  amongst  higher  and  larger 
organisms,  is  discoverable  here.  Only  the  methods  of  specific 
mutation  resulting  from  the  secular  processes  enunciated  m  the 
Darwinian  law  are  in  operation. 

But  the  action  of  these  processes  is  certain;  and  from  the 
rapidity  of  their  increase,  the  shortness  of  their  life-histories,  and  the 
ease  with  which  vast  multitudes  may  be  studied,  these  organisms 
afibrd  a  splendid  field — ^by  changes  of  environment— for  proving  the 
action  of  the  Darwinian  law.  But  this  must  be  a  work  in  which  it 
would  be  vain  to  enter,  unless,  relatively  speaking,  vast  time  were 
given.  For,  immense  as  their  multitudes  are,  and  rapidly  as  gene- 
ration succeeds  generation,  and  easily  as  changes  of  relative  minute- 
ness may  be  seen,  it  is  manifest  to  a  dose  observer  that  definite  and 
discoverable  change,  in  response  to  a  marked  change  of  environment, 
may  be  brought  about;  and  there  can  be  no  doubt  that  the 
tendency  to  vary  is  fully  operative  in  the  group ;  and  with  it  a 
tendency  to  conserve  useful  variation.  This  to  an  interesting  ex- 
tent I  have  proved,  and  shall  hope  on  a  fature  occasion  to  give  yon 
the  evidence  afibrded. 

Meantime,  however,  I  may  remark,  that  so  &r  as  my  observation 
has  extended  it  is  never  in  the  process  of  fission  that  variation 
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oecins— the  divided  organisms  are  always  normaL  It  is,  at  least  so 
br  as  my  obseryation  has  extended,  only  in  the  forms  arising  from 
spore  that  there  is  any  tendency  to  vary. 


EXPLANATION  OF  PLATES. 


Plati  IV. 

Figs.  1-4  show  the  general  form  of  the  organism  with  its  six  flagella,  and  the 
attitudes  anomed  in  orainary  movement. 

Figs.  5-9  illustrate  the  special  movement  of  the  organism  when  engaged  in 
large  nnmbers  in  batteriDg  minute  quantities  of  decomposing  matter,  as  o,  fig.  9. 
The  arrows  indicate  the  direction  of  movement  with  the  condition  of  the  flagella. 
FigB.  5-8  and  11  are  illustrations  of  the  appearance  of  the  flagella  when  the 
tarioos  stages  of  the  battering  are  watched. 

Fig.  10. — Attitude  of  the  organimn  before  fission. 

Fig.  12. — ^The  final  stage  of  fission  before  actual  breaking  into  two. 

Platb  V. 

Fig.  1. — ^Appeaiance  of  the  form  when  in  ordinary  motion. 

HgB.  2-8. — ^Various  stages  of  the  sot  of  fission. 

Figs.  9, 10. — ^Two  forms  separated  by  fission — ^the  result  of  the  division  of  the 
ergamsm  in  the  condition  seen  in  fig.  8. 

Fig.  ll.~A  drawing  of  the  organism  as  it  appears  when  seen  in  the  best  con- 
ditiooB  for  observation  in  the  act  of  "  battering.*^ 

Figs.  12, 13. — ^Diagrammatic  view  of  what  is  in  aU  probabilify  the  arrange- 
meat  of  the  flagella  in  the  state  of  motion  shown  in  flg.  9,  plate  lY. 

FigBL  14-24. — Various  stages  in  the  genetic  fusion  of  two  forms  issuing  in 
■pores  (fig.  16)  and  the  development  of  young  forms  (figs.  17-24). 

Platb  VL 
modes  of  fission  in  different  forms  of  the  monads  already  worked  out. 
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y. — The  Lantern  Mieroecope.    By  LswiB  Wbiqht. 

iRead  I2ih  Nottmber,  1884.) 

It  is  about  three  years  since  I  was  urged  by  several  Fellows  <^ 
this  SodetT,  and  others,  to  torn  my  attention  to  the  improve- 
ment of  the  oxyhydrogen  Microscope,  being  assured  that  any 
instrument  which  would  display  objects  effeetivdy  even  on  the 
scale  of  600  or  700  diameters,  womd  be  an  immense  advance 
upon  anything  then  obtainable.  By  (me  or  the  other  of  those 
interested,  all  the  instruments  of  most  repute  were  placed  in  my 
hands,  and  it  appeared  that  there  was  indeed  much  to  be  desired; 
since  not  one  of  them,  with  the  best  lime-light  possible,  would 
exhibit  the  bulk  of  those  slides  which  any  demonstrator  with  a 
serious  purpose  in  view  would  desire  to  place  upon  the  screen. 

My  own  efforts  in  this  direction  were  to  some  extent  hindered 
by  my  comparative  ignorance  of  microscopy,  as  such.  I  do  not 
even  yet  know,  as  stated  further  on,  what  my  own  instrument  will 
perform  in  diatom  work,  and  the  problem  was  to  me  chiefly  an 
mteresting  one  in  optical  projection,  whose  difficulties  constituted 
its  main  charm.  An  examination  of  the  instruments  lent  me^ 
however,  presented  the  clearest  internal  evidence  that  previous 
feulure  to  overcome  those  difficulties  was  due  to  either  ignorance  or 
neglect  of  the  peculiar  conditions  of  the  oxyhydrogen  lime-light. 

The  conditions  alluded  to  are  easily  indicated.  K  a  luminous 
point  is  placed  at  a  conjugate  focus  of  a  lens,  the  diverging  raj 
will  unite  in  the  other  conjugate  focus,  or  parallel  rays  will  ' 
brought  to  the  principal  focua  It  ]b  obvious,  that  under  such  con- 
ditions, by  placmg  a  small  lens  in  various  positions  on  one  side  or 
other  of  this  focus,  any  possible  kind  of  pencil  may  be  obtained,  or 
an  illuminated  surface  of  any  desired  size  or  minuteness.  Ac- 
cordingly, writers  on  the  lantern  Microscope  and  photo-micrograpby 
have  described  every  possible  use  of  a  secondary  condenser  in  this 
way ;  so  that  there  is  absolutely  no  room  for  any  really  novel  (in 
theorv)  optical  combination. 

Now  sudbi  a  condition  fairly  represents  the  case  with  solar  rays, 
which  are  sensibly  parallel,  though  even  the  solar  rays  cannot  be 
converged  to  a  point.  Hence  the  Duboscq  Microscope,  the  best  I 
have  found,  and  which  consists  mainly  of  a  small  convex  lens 
adjusted  by  rack  and  pinion  anywhere  near  the  focus  of  a  large 
condensing  lens,  will  produce  good  results  with  the  heliostai  It 
will  also  produce  fair  results,  though  not  so  good,  with  the  electric 
arc ;  because  with  this  also  the  radiant  point  is  tolerably  small, 
while  the  light  is  ample  to  allow  of  waste.  But  the  lime-light 
l»diant  is  a  luminous  surfeuse  as  large  as  the  thumb-nail,  and  this 
quite  upsets  the  whole  matter;  for  the  radiant  having  a  very 
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material  sixe^  we  have  neceBBBiily  a  very  mach  larger  image  of  the 
radiant  instead  of  a  point.  The  small  movahle  lens  will  no  longer 
collect  more  than  a  small  part  of  the  light ;  and  taking  the  lime- 
light eyen  at  500  standard  candle^  we  have  no  light  to  spara 
Hence  the  fEulnre  of  all  instruments  modelled  on  the  usual  meo- 
retical  diagrams^  or  heliostat  practice. 

This  is  not  quite  all.  It  is  plain  that  we  must  condense,  as 
nearly  as  possible^  all  the  li^ht  upon  the  object,  however  small  its 
size.  And  it  is  further  plam,  that  the  wnallness  of  this  illuminated 
spot  must  be  a  function  of  tiie  relatiye  foci  of  the  large  lantern 
eondenser,  and  the  final  secondary  condenser.  But  if  we  use  for 
the  latter  a  large  lens  of  very  shorib  focus,  then  we  get  such  a  high 
angle  that  most  of  the  light  crossing  in  and  diverging  from  the 
object,  never  passes  through  the  objective.  If  on  the  other  hand 
we  use  a  very  small  lens,  most  of  the  light  never  gets  through  this 
lens. 

Hence  the  matter  becomes  one  of  practical  adjustment,  at  every 
point ;  and  each  secondary,  or  as  we  may  perhaps  call  it,  substage 
condenser,  must  be  specially  constructed  for  powers  of  a  certam 
range  only,  in  focus  and  angle.  Except  for  low  powers,  each  sub- 
stage  condenser  is  almost  necessarily  composed  of  two  lenses ;  one 
d  &drly  large  size,  to  take  up  and  condense  or  bring  down  all  the 
cone  of  light ;  the  other,  to  still  further  condense  that  light  to  the 
size  of  the  object  desired,  without  employing  an  angle  too  great  for 
the  objectiva  There  was  further  to  be  studied  perfect  protection 
&om  the  heat^  which  is  very  creat ;  and  absolute  sunplicity  of  parts 
and  manipulation,  without  wnich  work  in  the  dark  cannot  be  effec- 
tively  performed.  In  regard  to  several  of  these  objects,  I  felt  it  very 
desirable  that  such  an  instrument  should  be  constructed  by  opticians 
specially  familiar  with  lime-light  projecting  apparatus,  and  who 
would  test  every  instrument  actually  upon  the  screen.  For  want 
of  this  latter  precaution,  one  lantern  Microscope  lent  me  behaved 
&r  worse  than  another  of  the  same  make :  copied  unintelligently, 
and  sent  out  without  testing  (for  it  never  could  have  been  tested), 
it  was  really  unworkable,  and  no  one  had  ever  been  able  to  ao 
anything  with  it.  It  was  also  natural  to  expect  that  such  opticians 
mold  more  readily  understand  the  reasons  lot  some  of  my  arrange- 
ment, and  sympathize  with  my  passion  for  simplicity,  without 
contnving  or  urging  upon  me  ext»  provisions  of  screws  and  other 
brasBwork,  so  dear  to  the  average  instrument  maker,  and  proper 
enough  for  many  purposes,  but  which  in  the  dark  would  be  to  a 
practical  demonsizator  a  source  of  unmitigated  distress. 

All  these  expectations  were  realized,  the  instrument  being 
completed  hj  Messrs.  Newton  and  Co.,  with  both  care  and  skiS 
It  is  shown  in  fig.  40.  Some  points  in  it  thej  have,  in  the  exercise 
of  an  equitable  right  I  was  bound  to  recognize,  desired  to  protect 
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by  patent ;  but  tiieeo  I  need  not  partdciil&riza,  and  will  only  bri^y 
dflschbe  the  Hioroeoope  bb  oonstrocted  b;  them. 

I  had  neither  time  nor  molination  to  stndy  any  fiJae  "  oiigb 
nality,"  or  which  BBrred  oo  nsefol  pnrpoBe.  Finding  therefore  the 
gflnetal  mechanical  arrangetneiit  of  the  Dnboecq  Mioroeoope,  so  &r 


as  r^ards  the  rack-bar  for  the  coarse  adjustment,  and  the  internal 
rack-and-pinion  movement  for  foonsing  the  snbetage  condensers, 
well  adapted  to  all  nw  purpoeee,  I  adopted  it.  The  action  of  the 
French  fbcnsing  rack,  so  awkward  to  English  hands,  was  however 
reversed  to  the  nsoal  direction  by  Menrs.  Newton,  and  the  useless 
so-called  fine  adjoatment  replaced  br  a  steady  screw  movement  on 
the  plan  now  so  asnal  in  histological  stands.  Optically  the 
arrangement  is  &r  different.  In  the  Doboscq  instrament  one 
small  lens  permanently  fixed  in  the  rack-tnbe  is  intended  to 
(and  with  the  heliostat  does)  prodnoe  varions  kinds  and  angles  of 
illnminating  pencil ;  whereas  in  mine  varioos  removable  condensera 
are  employed,  suitable  for  their  purposes,  and  always  before  the 
lantern  focus  is  reached,  except  m  the  special  case  of  an  achro- 
matic condenser  presently  described. 

I  prefer  to  use  a  special  triple  lantern  condenser  of  high  angle 
(95°  or  1U0°)  5  in.  m  diameter,  which  is  calculated  to  ntilim 
the  whole  of  the  laya  In  the  nozzle  of  an  ordinary  good  lantern 
the  illnmination  is  somewhat  less;  bat  as  at  the  mgher  angle 
there  is  more  Ices  by  reflection,  and  by  the  third  lens,  there  is  not 
to  mvdi  less  as  might  be  expected — not  more  in  my  opinion  than 
about  15  per  cent  A.  special  double  ocmdmser  can  be  made 
nearly  eqn^  to  the  triple  form. 
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In  the  oonvergent  oone  of  rays  from  the  lantern  condenser,  is 
placed  a  parallelizmg  plano-concaye  lens,  giving  an  approximately 
parallel  beam  (L  a  as  nearly  parallel  as  admitted  by  the  conditions 
stated  aboYe)  of  abont  l|  m.  diameter.  This  lens  is  of  highly 
dttpersiTe  glass,  and  therefore  to  a  large  extent  corrects  the 
chromatic  effects  of  the  lantern  condenser. 

In  the  same  position,  nearly,  is  placed  the  alum  trongh.  In 
bat  one  lantern  Microscope  which  I  nave  examined,  is  there  any- 
thing like  adequate  protection  from  heat  for  balsam  slides.  I 
have  found  it  advisable  to  employ  a  fall  inch  of  alnm  solution,  and 
in  addition,  to  form  the  seoona  side  of  the  cell  <^  a  double  plate  of 
glass,  the  two  cemented  together  by  Canada  balsam.  This  layer 
of  balsam  absorbs  any  special  balsam-heating  rays  which  get 
through  the  alum.  With  these  arrangements  protection  from  heat 
is  not  comparative,  but  absolute  and  perfect.  Less  than  this  is  not 
real  protection ;  for  the  heat  in  the  conjugate  focus  of  a  good  lime- 
Hght  is  sufficient  to  ignite  black  paper.  Imay  remark  that  I  have 
seen  a  layer  of  balsam  employed  to  protect  balsam  slides  years  ago, 
bat  am  not  now  certain  by  whom. 

For  ordinary  purposes,  I  cement  the  concave  lens  with  balsam 
on  the  alum  trough,  thus  making  this  lens  the  second  of  the  two 
glass  plates.  By  this  expedient  the  loss  of  light  by  two  reflections 
is  avoided. 

From  the  paraUelizing  concave  lens  to  the  stage  is  about 
5  inches.  Less  than  this  would  suffice  for  mere  focusing  pur- 
poses, with  plain  work  only ;  but  this  distance  is  not  enongh  to 
produce  mucn  of  the  waste  by  scattering  above  alluded  to,  while  it 
allows  of  a  really  good-sized  polarizing  prism  being  introduced 
when  necessary,  sucn  as  wiU  give  a  polarized  slide-disk  of  8/4  in. 
diameter — none  too  much  for  rock  sections.  Also  it  appeared  to  me, 
from  such  experiments  as  I  could  make,  on  the  sole  occasion  I  was 
able  to  borrow  for  a  few  hours  an  *'  achromatic  condenser,"  that 
the  latter  gave  more  light  and  worked  better  when  not  placed  in 
nuallel  light,  btit  just  after  allowing  the  rays  to  cross  from  the 
lantern  condenser,  without  parallelizing  them  at  all.  I  therefore 
proTided  for  this,  which  is  easily  accomplished  by  having  a  spare 
alom-cell  with  a  plane  second  side,  instead  of  the  concave  lens.  I 
once  find  that  tne  same  conclusion  as  to  using  crossed  rays  has 
been  reached  by  Dr.  Hayes,*  though  for  somewhat  different 
reasons.  At  all  events,  it  seemed  desirable  to  provide  the  widest 
possible  range  in  the  optical  manipulation  of  achromatic  condensers. 

The  end  of  the  condenser-focusing  rack-tube,  is  a  tube-fitting 
of  the  standard  l^-in.  substage  gauge.  I  adopted  this  in  order 
that  any  standard  apparatus,  suoi  as  a  paraboloid,  or  achromatic 
condenser,  may  be  used  with  facility.    As  the  tube  racks  out 

*  See  this  Journal,  iv.  (1884)  p.  805. 


200  TransaeUcns  of  the  Society. 

beyond  the  stage,  any  such  can  be  inserted,  or  changed,  in  an 
instant.  For  ordinary  nse  a  simple  series  of  condensers  are 
provided,  adapted  to  the  different  powera  Upon  these  condeosers 
tcJdng  np  the  whole  parallel  beam,  bringmg  it  down  to  the 
required  size,  and  so  bringing  it  down  at  an  angle  approzimatdy 
corresponding  to  that  of  the  objectiye,  or  rather  somewhat  within 
it,  depend  both  ^1)  the  illnmination  and  (2)  the  definition.  A 
good  objectiye  will  not  give  good  definition  with  an  nnsnitable  con- 
denser, nor  will  its  field  be  at  all  eyenly  illnminated. 

The  stage  consists  of  a  revolving  diaphragm-plate ;  that  is,  of  the 
very  plate  itsell  A  great  point  is,  the  most  absolute  simplid^ ; 
and  nothing  can  be  so  simple  as  a  perfectly  firee  and  open  flat 
plate,  with  two  ordinary  stage  springs  to  hold  the  slida  Any 
slide,  or  trough,  or  object,  or  apparatus  can  be  adjusted  on  this 
without  difficulty.  Moreover,  it  is  often  desirable  to  have  the 
apertures  close  to  the  slide ;  while  the  sUde  can  always  be  elevated, 
if  desired,  by  a  packing  of  wood  or  card. 

Of  objectives  not  much  need  be  said.  For  large  whole  insects, 
or  other  large  objects  (which  can  be  shown  brilliantly  up  to 
1^  in.  diameter),  I  still  find  one  of  the  old-fiashioned  double- 
piano  un-achromatic  form,  a  little  over  2  in.  focus,  most  usefoL 
by  careful  adjustment  of  its  stop  in  size  and  position,  and  adapta- 
tion of  the  condenser,  such  a  lens  will  ^ve  much  better  results 
than  might  be  supposed,  and  no  achromatic  form  of  the  same  focus 
will  cover  nearly  so  large  a  fidi.  Such  work  is  scarcely  micro- 
scopy, but  neveruielees  such  objects  often  have  to  be  shown.  With 
achromatic  powers  the  great  difficulty  was  to  get  lenses  which 
would  give  a  picture /o^  to  the  edges.  It  must  be  borne  in  mind 
that  the  screen  shows  an  object  three  times  the  diameter  of  the  image 
utilized  from  the  same  lens  in  the  compound  Microscope.  A  lens 
may  be  fairly  flat  to  the  edge  of  the  compound  field ;  but  that  will 
be  the  mere  centre  of  the  screen  field.  Very  few  lenses,  out  of 
many  I  tested,  but  broke  down  hera  Absolutely  the  oi/dy  half- 
inch  powers  that  really  gave  a  flat  image,  so  £ur  as  my  own  trials 
went,  were  an  old  formula  of  the  late  Mr.  A.  Boss,  lent  me  bv 
Mr.  Gurties,  and  the  40°  with  correction  collar  of  Messrs.  PoweU 
and  Lealand,  lent  me.  by  Mr.  Crisp.  An  old  Gundlaoh  lens 
lent  me  by  Mr.  Teasdale,  however,  enabled  me  to  get  through 
Mr.  Gurties  6/10  and  4/10  lenses  which  performed  welL  The 
lower  achromatic  powers  had  to  be  specially  worked  out  on  the 
screen  itself  by  Mr.  Herbert  Newton,  the  only  good  and  flat  lens 
I  could  find  out  of  dozens,  being  an  8/10  made  by  Zentmayer. 
Though  I  think  Mr.  Newton's  is  still  better,  chiefly  in  Uaeleneei 
of  image,  this  last  is  an  extremely  fine  lantern  lena  But  there 
are  doubtless  many  objectives  I  have  not  tried  which  wiU  give  good 
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resolia  I  have  not  howeyer,  np  to  tbe  date  of  this,  yet  fonnd  a 
1/4  or  1/5  which  gives  a  flat  image,  and  shall  feel  exceedingly 
obliged  for  the  loan,  or  trial  nnder  the  owner's  eye,  or  from  any 
iiuJEer,of  any  promising  objectiye.  The  most  suitable  angle  is  90*^ 
to  100^ 

The  objectiyes  screw  into  a  short  jacket  or  body,  which  has  a 
sliding  fitting  into  a  socket.  Thus  by  providing  an  extra  jacket, 
powers  can  be  rapidly  changed. 

A  very  important  accessory  to  the  objectives  is  a  concave 
amplifier.  Though  it  would  be  necessary  to  have  one  calculated 
for  each  objective  to  obtain  perfect  results  with  this,  sufficiently 
good  definition  and  flatness  can  be  obtained  with  one  only.  In 
most  cases  a  eligJU  impairment  of  definition  is  observable  when  an 
amplifier  is  used,  owmg  I  believe  as  much  to  reflection  from  its 
SQi&oes  as  anything  else.  But  it  is  not  noticeable  on  many  objects, 
and  results  are  thus  obtainable  which  are  not  so  in  any  ouier  wa^. 
Thus,  if  the  concave  doubles  the  amplification,  a  1/2  m.  so  ampli- 
fied is  not  the  same  thing  as  a  1/4  in.,  since  (1)  it  covers  double 
ihefidd;  (2)  more  light  can  be  passed  throught  it;  (3)  there  is 
far  mere  working  distance ;  and  (4)  there  is  fi^  more  penetration 
or  depth  of  focus.  Again,  a  very  low-powerco  ncave  may  be  so 
adjusted  (Bee  past  pape»  of  the  late  Dr.  Woodward)  as  to  preserve 
the  ordinary  working  distance  at  the  tax  longer  screen  aistance, 
and  so  keep  all  the  corrections  of  an  immersion  lens  unaltered. 
And  still  again,  an  amplifier,  or  one  or  two  amplifiers,  give  a  great 
range  of  soale  on  the  screen,  at  various  distances.  In  brief,  while 
as  a  rule  the  unamplified  image  is  best  wherever  it  will  give 
exactly  what  is  desired,  results  can  be  got  with  an  amplifier,  in 
many  cases,  which  could  not  possibly  be  got  without  one,  especially 
as  regards  the  size  of  ol(fect  shown  under  a  given  power,  or  the 
depth  of  focus  required. 

Pretty  good  results  can  be  got  with  the  more  brilliant  opaque 
objects  under  a  Lieberkthn,  and  many  objects  show  beautifully  under 
black-ground  illumination.  The  most  precious  portion  of  the 
paniUel  beam  is  of  course  stopped  by  the  dark  disk  or  spot  To 
avoid  this,  I  have  devised  a  concave  glass  cone,  which  splits  the 
lays  bom  the  centre,  and  so  uses  approximately  all  of  them,  in  spite 
of  the  spot  or  opaaue  disk. 

Some  may  wisn  to  have  an  idea  of  what  can  be  shown  on  the 
screen  with  the  oxyhydrogen  Ught,  and  how  fiur  any  special  slides 
are  necessary.  'Where  transparency  is  combined  with  opaque 
detail,  1200  or  1500  diameters  are  easily  obtained ;  and  a  flea  can 
be  shown  about  14  feet  long,  as  sharply  and  nearly  as  brilliantly 
as  a  painted  magic-lantern  sUde.  Where  extreme  transparency  of 
ground  is  combined  with  great  opacity  of  detail,  as  in  a  fly's 
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cornea,  a  1/5  amplified,  at  25  faet  distanoe,  passes  enough  light  to 
exhibit  it  2500  diameters.  For  this  I  prefer  a  Eellner  eye-pieoe  as 
condenser.  What  can  be  done  with  diatoms  I  do  not  know,  haying 
had  no  opportunity  as  yet  of  trying  the  completed  instrumeut  with 
those  excellent  condensers  made  for  this  express  purpose ;  if  any  one 
interested  is  disposed  to  assist  me  in  such  trials,  I  shall  feel  exceed- 
ingly obliged,  this  dass  of  work  being  rather  out  of  my  range,  and 
depending  so  much  upon  experience,  and  technical  knowledge,  and 
apparatus,  which  I  do  not  possess.  8o  fitf  as  definition  of  the 
omectiyes  goes,  I  haye  ascertained  that  a  Zeiss  homogeneous  1/8 
wul  giye  eyery  dot  in  an  image  of  JV.  Iffra  4  feet  long ;  but  my 
condensers  for  lower  powers  do  not  giye  sufiScient  illumination. 
Hie  best  I  haye  myself  done  with  high  powers  has  been,  ivith  this 
same  lena,  to  show  the  cydosis  in  Vallifflieria  so  that  the  motion  of 
the  chlorophyll  granules  could  be  clearly  seen  about  12  feet  away 
from  the  screen ;  but  I  am  satisfied  that  more  than  this  is  possihle 
with  proper  arrangements,  and  probably  one  of  Powell  and 
LeeJand's  new  formula  immersion  lenses  would  do  better  than  the 
Zeiss,  fine  lens  though  the  latter  is:  for  work  in  the  dark,  water  is 
certainly  preferable  to  oil  or  chemical  solutions.  Now  that  my 
instrument  is  done  with  for  '*  pattern  "  purposes,  I  hope  to  experi- 
ment further  in  this  direction. 

As  to  slides,  the  better  the  slide  the  more  can  be  shown  in  it, 
of  course ;  but  no  more  is  required  in  the  yast  majority  than  any 
microscopist  would  select  for  nimself  with  a  pocket  lens  as  the 
**  best  **  out  of  half-a-dozen.  In  special  cases,  whateyer  he  wants 
to  exhibit,  he  must  of  course  see  is  really  dear  in  the  slida  The 
conjugate  focus  on  the  screen  is  so  enormously  long  in  proportion 
to  the  other,  that  where  no  amplifier  is  employed  ''  depth  of  focos" 
is  of  course  diminished.  Hence  biological  or  other  sections  should 
be  chosen  rather  thin^  that  the  image  may  be  as  nearly  in  one 

Elane  as  possible.     This  is  the  chief  point  to  keep  in  mind  ;  but  I 
aye  found  no  difficulty  amongst  any  lot  of  seddons,  in  selecting 
one  which  would  answer  all  purposes. 

Before  conduding,  I  should  wish  to  suggest  two  ways  in  which 
a  good  lantern  Microscope  may,  I  think,  render  seryice  to  general 
microscopic  work,  besides  its  more  proper  task  of  screen  demon- 
stration. Original  research  is  of  course  out  of  the  question,  since 
its  magnifying  power  must  always  be  far  beneath  that  of  tiie  com- 
pound instrument,  simply  because  an  illumination  amply  sufficient 
when  gathered  into  the  small  area  of  the  pupil  of  the  eye,  is  so 
tremendously  diluted  when  spread  oyer  a  large  screen.  Moreover, 
quite  coarse  detail  on  a  screen  cannot  be  seen  at  any  distance :  an 
image  of  a  diatom  a  foot  in  diameter  is  really  yery  coarse,  and 
quite  brilliant ;  but  it  is  surp>rising  at  how  small  a  distance  off  the 
details  cease  to  be  distinguished  by  the  unaided  eye,  while  still 
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plainly  Yisible  through  an  opeia-glass.  This  is  indeed  the  real 
difScidty. 

But,  first,  such  an  instrument  mnch  facilitates  photo-micro' 
grapky,  beantifiil  inuigos  being  obtainable  with  facility,  and  with 
no  other  apparatua  Whether  or  not  diatoms  may  be  sufficiently 
shown  by  uie  lime-light  on  the  screen  for  an  audience  to  see  the 
details^  lovely  images  are  easily  obtained,  either  direct  or  with 
black-ground  illumination  (up  to  12  in.  in  the  one  case  or 
6  in.  in  the  other),  of  such  brilliancy  that  yery  short  exposures 
amply  suffice.  As  any  condenser  or  lens  found  to  do  good  work 
can  be  em^yed,  with  no  preparation  whatever  beyond  stopping 
stray  light  by  black  doth,  I  hope  there  may  be  some  field  for 
usefolness  in  this  direction. 

The  other  direction  is,  the  improvement  of  lenses  as  regards 
their  aberrations  firom  flatness  of  field.  My  ex^riments  have 
shown  how  fiur  most  lenses  are  from  perfection  m  this  respect. 
Now  a  moment's  reflection  will  suggest,  that  if  a  lens  called  "  flat " 
over  all  the  field  of  the  compound  Microscope,  breaks  down  utterly 
in  flatness  over  a  field  three  times  the  diameter,  it  is  not  really 
flat  at  alL  If  we  are  to  express  the  deviation  from  flatness  by  a 
trace  drawn  to  ordinates  in  the  fiuniliar  way,  it  is  for  instance 
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utterly  impossible  that  the  field  can  be  really  flat  from  A  to  B  as 
m  fig.  41,  and  the  aberration  commence  and  rapidly  increase  from 
AioGandBtoD.  The  whole  must  be  a  curve  resembling  G  A  B  D 
in  fig.  42,  A  to  B  being  only  approximatdy  flat  but  not  really  so. 
And  this  is  the  case ;  for  it  will  be  found  that  if  such  a  lens  is 
fceosed  for  the  centre  of  the  field,  the  microscopist,  for  his  own 
comfort^  brings  the  point  under  examination  to  the  centre.  This  is 
particularly  the  case  with  half-inch  powers.  But  with  the  one 
modem  half-inch  lens  which,  as  alreaay  stated,  I  found  to  "  hold 
OQt"  to  the  edge  of  the  screen  field,  it  is  not  so ;  the  eye  rests  with 
equd  eomfort  on  any  part  of  the  field  of  view  in  the  compound.  Ihe 
oest  Uns  on  the  screen  is  the  best  on  the  comfound^  as  regards  this 
particular  point.  It  is  perfectly  true,  that  if  a  lens  be  worked  out 
solely  for  the  screen,  it  may  prove  veir  second-class  for  compound 
work ;  for  there  are  other  important  elements  which  this  test  does 
not  touch.  But  if  the  lens  is  properly  computed  for  these  other 
dements  of  general  work,  and  its  corrections  for  flatness  are  worked 
otf/  on  the  screen^  then  I  have  every  reason  to  beUeve  that  a  &r 
l^otter  result  will  be  obtained.    I  only  know  one  optician,  to  whom 
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I  recommended  this  plan,  who  as  yet  has  adopted  it ;  but  he  is  so 
far  satisfied  with  the  results  that  he  tells  me  he  shall  oontinae  to 
do  so.  Hence  I  hope  that  an  instmment  which  allows  objectiyes  to 
be  thus  tested  easily,  and  with  ample  illumination,  may  produce 
some  improyement  in  this  respect.  Micro-photographs  of  lines  of 
print  are  excellent  tests  for  this  purpose. 

Finally,  I  wish  to  thank  those  who  haye  aided  me  in  my 
experiments.  To  the  Bey.  P.  B.  Sleeman,  Mr.  Adolf  Schulze, 
and  seyeral  others  who  do  not  wish  their  names  mentioned,  I  am 
indebted  for  trial  of  previous  lantern  Microscopes.  Mr.  T.  Sebastian 
Bazley,  Mr.  T.  Ourties,  Mr.  Washin^n  Teasdale,  and  Mr.  Crisp, 
have  kindly  furnished  me  with  objectiyes,  the  two  former  with 
large  and  yaluable  collections.  To  Dr.  Carpenter  I  have  been 
indebted  for  both  objectives,  for  valuaUe  advice  as  to  an  assortment 
of  test-objects  and  what  ought  to  be  made  visible  in  them,  and  for 
some  of  ms  own  slides  for  my  earUest  experiments.  But  to  no  one 
are  my  obligations  greater  than  to  Mr.  A.  Topping,  who  has 
given  much  personal  effort  to  supply  such  slides  as  were  deemed 
desirable,  and  who  in  particular,  wnen  he  knew  that  I  had  in  vain 
endeavoured  for  months  to  procure  the  section  of  a  fly's  eye 
suGBciently  minute  in  detail,  made  it  his  special  study  to  prepare 
one  for  me  in  time  for  the  meeting  on  November  12th.  It  is  not 
that  such  slides  as  some  he  thus  prepared  are  specially  easy  to 
show;  in  some  respects  the  contrary  is  the  case,  and  a  coarser 
slide  would  be  easier;  but  the  labour  in  preserving  the  utmost 
detail  has  been  considerabla  I  am  glad  to  report  that  Mr.  Topping 
found  in  such  a  task  something  of  the  same  personal  fascination  I 
found  in  my  own ;  since  others  may  find  similar  advantage  in  pro- 
curing, not  only  from  his  hands,  but  doubtless  from  others  also, 
similar  high-class  work  for  special  purposes.*  I  must  not  forget  to 
add  that  from  Dr.  Maddox  and  Mr.  CJrisp  I  also  received  timely 
bibUographical  help  regarding  certain  pomts — especially  the  con- 
cave amplifier  (which  is  by  the  way  a  very  ancient  hmtem 
expedient) — concerning  which  I  particmarly  wisned  to  know  what 
had  been  done  by  others. 

I  hope  ere  long  to  have  an  opportunity  of  testing  what  this 
lantern  Microscope  will  perform  with  the  electric  arc.  The  small- 
ness  of  the  radiant,  as  well  as  its  greater  brilliancy,  vnll  give  this 
a  great  advantage  with  high  powers;  and  if  any  of  the  lamps 
obSdnable  will  Keep  steadily  m  focus,  I  have  every  reason  to 
believe  that  almost  anything  can  be  shown  up  to  5000  diameters. 

*  A  blow-fly's  proboacifl  thus  prepared  for  me,  was  proDonnoed  by  one  of  the 
most  able  photo-micrographers  in  JSngland,  to  be  mnch  tbe  best  he  had  tried,  out 
of  dozens,  for  photographic  purposes ;  and  exquisite  photographs  were  sent  me  of 
it  upon  a  very  large  scale. 
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YL—On  Some  unusual  F(}nn8  of  Ladie  Ferment — Bacterium 
lactis.    By  R  L.  Maddox,  KD.,  Hon.  F.B.M.S. 

CBead  Uth  January,  1885.) 

Thb  di£kient  appearances  which  some  of  the  Schizomycetes  assnme 
under  Yariable  condiidons,  snch  as  excess  or  deficiency  of  proper 
nutriment  and  air,  or  from  improper  food,  temperature,  and 
possibly  unreoognized  circumstances,  are  in  themselves  exceedingly 
mteresting,  especially  so,  as  when  fully  known,  they  are  likely  to 
diminish  the  nmnber  of  described  species.  It  is  therefore  of  some 
importance  to  note  such  varieties  in  form  as  happen  to  be  found  in 
the  examination  of  normal  cultures,  for  they  may  be  significant  of 
such  changes  in  the  life-history  of  the  individuals  as  portend  either 
an  increased  vegetative,  generative,  or  degenerative  act.  This  pleo- 
morphism  of  some  of  the  well-recognizea  forms  has  already  led  to 
a  different  classification,  which  I  suppose  we  mav  simply  term  '*  the 
reduction  of  nature  to  the  scale  of  our  own  intelligence,"  and  which 
may  not  be  *'the  expression  of  the  Divine  veracity  in  nature." 
Umortunately  it  too  often  happens  that  the  alteration  of  the  form 
visible  under  the  Microscope  cannot  be  accompanied  by  any  definite 
statement  of  the  changed  conditions  which  have  led  to  the  variation 
of  form,  for  the  normal  and  abnormal,  as  in  the  present  case,  are 
found  together ;  hence  I  am  inclined  to  regard  the  latter  as  tending 
rather  to  a  higher  than  to  a  lower  phase.  There  is  great  difSculty 
in  deciding  this  question  with  our  present  knowledge.  As  I  have 
not  seen  in  any  publication  figures  quite  similar  to  those  which 
accompany  this  snort  notice,  1  consider  it  may  be  useful  to  record 
them.  The  drawings  are  made  from  my  original  negative  photo- 
micrographs which  are  magnified  460  diameters,  by  aid  of  a  low 
power  and  the  camera  lucida,  reaching  to  1030  diameters ;  hence 
they  do  not  represent  the  ordinary  dull  grey  appearance  of  the 
organism  as  seen  under  the  Microscope. 

OOie  lactic  ferment  or  Bacterium  lactis  may  be  described  as 
an  elongated  sphere  in  its  simple  or  coccoid  form,  which  in 
growth  soon  becomes  lengthened,  then  contracted  in  the  middle 
much  like  the  links  in  soUd  chain  work.  These  divide  and  form 
filamentous  chains  of  very  variable  lengths.  The  size  of  an  indivi- 
dual article  or  joint  is  generallv  stated  at  O'Sor  0'6/a,  the  breadth 
being  lem.  Most  of  the  chains  present  nothing  of  moment ; 
others  show  the  different  articles  or  joints  increased  much  in  size 
in  different  narts  of  the  chain  in  an  irregular  manner,  fig.  43  (1) ; 
whilst  in  others  some  of  the  articles  have  become  more  or  less 
globular  and  very  enlarged ;  this  is  particularly  the  case  with  two 
oeDa  united  by  a  very  narrow  bridge  occurring  in  the  middle  of  a 
short  chain  (2);  in  others  the  tendency  to  the  round  shape  is 
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Fro.  43. 


more  oontinnoiis,  less  inflated,  and  one  of  ihe  ends  may  be  termi- 
nated by  a  somewhat  flattened,  donble-goose-head  expansion,  con- 
taining well-marked  grannlar  matter,  which  stains  very  deeply,  as 
in  (3).     Out  of  a  large  number  of  examinations  I  could  not  find 

in  any  of  the  specimens  that  these  granules 
were  ejected,  though  in  some  cases  the  terminal 
cells  had  been  largely  emptied  of  their 
grannlar  contents. 

The  nearest  approach  to  these  figures  I  have 
seen  are  in  the  drawings  of  Sir  Joseph  Lister's 
paper  on  Baderiwn  lactis*  The  simple  fila- 
mentous form  there  figured  I  did  not  meet 
with.  I  had  the  pleasure  of  handing  Dr.  Boux, 
one  of  M.  Pasteur's  able  assistants,  a  photo- 
negatire  of  (2),  as  he  had  not  seen  a  similar 
example ;  a  little  later  he  informed  me  that 
M.  Pasteur  had  seen  a  like  form.  The  lactic 
ferment  was  prepared  by  my  friend  Mr.  W.  S. 
Squire,  as  he  wished  photo-micrographs  of  the 
same  with  some  other  ferments,  mr  lantern 
exhibition  in  connection  with  his  scientific 
lecture  ''On  the  processes  concerned  in  the 
conyersion  of  starcn  into  alcohol,"  read  before 
the  London  Section  of  the  Society  of  Chemical 
Industry,  June  9th,  1884.t  It  was  after  leaving  the  sample 
of  lactic  ferment  in  an  undisturbed  state  for  nearly  a  month, 
in  a  test-tube  closed  with  sterilized  cotton,  that  I  found  these  in- 
flated chains  near  the  surfiu»  of  the  fluid.  One  naturally  asks,  are 
we  to  consider  the  enlarged  cells  as  the  result  of  a  generatiye  c^ort 
by  virtue  of  which  the  organism  can  be  tided  over  such  conditions 
as,  if  continued,  would  otherwise  lead  to  its  destruction,  or  are  we 
to  look  upon  them  as  a  degeneratiye  state,  or  a  return  to  a  primary 
phase  in  its  life-history?  My  own  opinion,  as  before  stated, 
mclines  to  the  former  view,  partly  from  the  close  resemblance  to 
the  generatiye  forms  in  higher  typ^  say  for  example  (Edogonium 
cUiaJtum  of  the  GonferyaceaB.  Whether  the  terminal  enlarged  in- 
flated granular  cells  may  be  antheroidal  cells,  and  the  granules 
immatmre  androspores  which  ultimately  set  free  antherozoids,  and 
the  globular  connected  cells  as  in  (2)  sporange  cells  which  when 
fertilized  by  the  former  furnish  oospores  or  a  sporangium,  or  rest- 
ing spore,  must  in  our  present  knowledge  be  taken  as  conjectural, 
and  only  to  be  decided  by  extended  observations  vnth  the  aid  of  the 
cultivating  stage. 

*  Quart  Joum.  Micr.  Soi.,  N.S.,  ziii.  (1873)  pp.  380-408  (3  pis.), 
t  Joum.  Soc.  Chemical  Industry,  July  29,  18iBi4. 
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Vn. — On  a  Catordioptric  Immersion  UlumtncUor. 
By  J.  Ware  Stephekson,  FJLA.S^  RB.M.S. 

{Bead  llth  Ftbruary,  1885.) 

The  continued  and  remarkable  prc^rees  which  has  been  made  in 
the  development  of  the  homogeneons  immersion  principle  has 
indnced  me  to  direct  my  attention  to  an  immersion  illnminator 
which  shall  exceed  in  numerical  aperture  that  of  any  objectiye 
which  has  been  hitherto  eonstmcted.    Mr.  T.  Powell  has  now 

J  reduced  an  objective  of  N.A«  1  *  5  (that  is  with  an  aperture  half  as 
irge  again  as  that  of  a  dry  objective  of  180^),  and  a  condenser  in 
excess  of  this  appears  indispensable. 

It  is  true  that  the  full  aperture  of  an  objective  can  be  utilized 
ly  the  vertical  illuminator,  but,  as  the  illuminating  beam  is  on  a  dry 
object  reflected  from  the  under  side  of  the  diatom,  it  necessarily 
Mows  that  such  beam  passes  twice  through  the  object  (acting  in  a 
manner  somewhat  analogous  to  Leoount's  polariscope  *) ;  but  if 
diffiaction  spectra  are  generated  on  the  side  in  contact  with  the 
cover-glass,  they  must  subsequently  pass  through  the  same  struc- 
ture from  which  they  originated,  and  evidently  in  some  cases 
produce  confusion  of  image. 

It  is  unnecessary  to  dwell  further  on  this  point,  as  we  all  know 
that  the  appearances  presented  by  Cbs0»noe2tirctM  and  some  other 
diatoms,  when  illuminated  in  the  ordinary  way,  give  no  in^cation 
of  the  structure  of  the  two  individual  plates  of  which  those  diatoms 
oonsiBt,  the  passage  of  the  light  through  the  lower  side  of  the 
valve  producing  confusion  when  passing  through  the  uj^per. 

The  cata-dioptric  illuminator  which  I  now  describe  has  an 
aperture  which  is  only  limited  by  the  refractive  index  of  the  flint 
glass  used.  The  aperture  of  the  one  on  the  table  ranges  from 
0  to  1*644  N.A.  on  a  flint-glass  slide  of  suitable  thickness,  and 
from  0  to  1*512  on  a  crown-glass  slide  of  the  same  thickness, 
the  daas  having  a  refractive  index  of  1  *  52. 

The  first  question  which  naturally  arises  is,  what  is  the  use  of 
an  aperture  of  1  '644  NJL,  when  no  objective  which  has  hitherto 
been  made  has  an  aperture  exceeding  1  '5,  as  £u:  at  least  as  I  am 
aware? 

The  answer  is  that  with  an  illuminator  having  a  considerable 
excess  of  aperture,  it  is  much  easier  to  find  what  is  required,  than 
it  is  with  one  which  by  calculation  gives  us  exactly  what  we  want 

*  In  this  instmmeiit  tho  polarized  beam  passes  downwards  through  the 
object,  is  reflected  from  a  plane  minor  beneath,  and  again  passes  throngh  the 
object  before  reaching  the  analyser — so  that  the  colour  produced  by  a  film  of 
selenite  indicates  a  plate  of  twice  the  thickness  of  that  wnich  is  actually  under 
obsertation. 
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and  no  more.  Again,  without  yenturing  to  say  there  is  anything 
in  the  suggestion,  may  it  not  he  that  in  the  search  for  ^usteria  a 
dark-groond  illumination  may  he  of  use.  Every  microsoopist  Imows 
that  with  a  hiack  ground,  even  the  most  minute  speck  glistens  in 
the  light,  and  how  a  single  delicate  diatom  in  balsam,  which  it  might 
take  one  an  hour  to  find  in  a  bright  fidd,  instantly  becomes  visible 
on  the  dark  ground. 

The  illuminator  (fig.  44)  consists  of  a  segment  C  D  E  (cut 
from  the  edge  inwards)  of  a  plano-convex  lens  of  crown  glass  of 

Fio.  41. 


1  Glass  slipjC^ndJ    l^Nr"^--^^^ 


Radius  of  cnnratuxe  =  1  inch. 
A  to  B  =  0-56 
A  to  C  =  0-34 
CtoD  =  0-20 

D  to  E  silvered  carved  surface 
F  segment  of  plano-convex  lens. 

1  in.  radius  of  curvature,  the  lens  having  a  diameter  of  1  '2  in., 
and  therefore  a  thickness  of  0  *  2  in.,  the  upper  sur&ce  being  black. 
The  segment  has  a  length  of  0*56  in.  and  a  depth  of  0*5  in.,  and 
is  therefore  almost  a  square.  The  curved  surfiEUse  is  silvered  as 
in  the  catoptric  lens  described  by  me  in  1879.*  It  is  cemented 
to  a  rectangular  piece  of  flint  glass  A  B GE,  the  refiractive  index 
of  which  is  1 '  652.  The  thickness  of  the  flint  being  0  -  34  in., 
makes  the  total  thickness,  when  the  two  are  cemented  togetheri 
rather  more  than  half  an  inch. 

The  object  of  the  flint  glass  is  twofold.    In  the  first  phioe  it 

*  See  this  Journal,  ii.  (1879)  p.  86.  Several  oatoptrio  lenses  have  been  made 
forme  of  light,  medium,  and  dense  flints  since  1879 ;  one  of  these,  of  the  numerical 
aperture  of  1*561,  was  used  by  me  to  illustrate  my  paper  on  the  visibiUty  of 
minute  objects  in  phosphorus,  in  1880 ;  but  one  made  for  me  since  then  by  Mr. 
Zeiss,  of  dense  flint,  has  a  numerical  aperture  of  1*628,  in  the  same  materia],  on 
a  slide  0-08  in.  thick. 
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disposes  of  ihree-fonrths  of  the  spherical  aberration  of  a  ooncaye 
minor  of  these  dimensions,  and  enables  one  to  nse  light  which  is 
piactically  parallel;  and  in  the  second  place  it  has  the  very 
obrions  one  of  securing  greater  apertore,  which  is  the  primary 
cODflideration. 

As  fig.  44  shows,  rays  which  enter  the  flint  glass  horizontally 
are  reflected  at  the  sUyered  snr£ace  of  the  crown-glass  segment,  and 
apertures  are  thus  obtained  ranging  from  0 '  77  to  1 '  644  N.A.  in 
flint,  and  1  *  512  N.  A.  in  crown. 

To  obtain  the  smaller  apertares,  the  plane  surface  of  the  under 
part  of  the  flint  is  utilized  by  cementing  to  it  a  segment  F  (rather 
more  than  half)  of  a  plano-conyex  lens  of  radius  0  '25  in.,  with  a 
focus  in  crown  0*04  in.  aboye  the  upper  surface  of  the  flint,  and 
therefore  at  the  upper  surfiftce  of  a  slide  haying  a  thickness  of 
0-04in. 

In  order  that  the  rays  may  be  receiyed  from  the  mirror 
beneath  (and  not  horizontaUy^,  a  small  right-angle  reflecting  prism 
6,  is  placed  with  one  of  its  sides  opposite  to  and  parallel  with  the 
leoeiymg  side  of  the  flint  glass. 

Stops  of  any  form  or  kind  can  be  used.  They  may  consist 
simply  of  a  piece  of  brass  with  round  holes,  say  1/9  or  1/10  in. 
in  diameter,  sliding  in  a  grooye,  giying  different  obliquities,  or 
they  may  be  arranged  around  and  gradually  approaching  the  axis 
of  a  rototing  wheel,  or  what  is  perhaps  the  simplest  and  best 
fcrm,  one  hole  in  a  piece  of  brass  sliding  up  and  down  in  front  of 
a  8l<^;  but  in  any  case,  whateyer  the  stop  may  be,  it  must  be  placed 
between  the  prism  and  the  flint  surfiioe  of  the  lens. 

In  the  construction  of  illuminators  it  is  of  some  importance 
that  the  snr&ce  by  which  they  are  connected  with  the  slide  shoold 
be  as  lar^e  as  conyenienUy  may  be,  and  not  of  the  small  dimensions 
of  many  lUnminators.  The  aperture  is  of  course  controlled  by  the 
ratb  between  the  thickness  of  the  slide  and  the  semi-diameter  of 
the  lens,  when,  as  may  be  assumed,  the  illuminator  is  centered. 
The  following  table  shows  how  Uttle  the  thickness  of  the  slide 


ThieknMsof 

Apotare. 

SUde. 

InFUoL 

In  Crown. 

• 

(n  =  1-662) 

(nssi'sa) 

indbe^ 

003 

1-644N.A. 

1-512NJL. 

004 

1-637 

1-507 

005 

1*629 

1-499 

006 

1-620 

1-490 

007 

1-609 

1-480 

008 

1-596 

1-469 

009 

1-582 

1-456 
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operates  in  the  present  case  in  consequence  of  the  semi-diameter  of 
the  lens  being  0*3  in.,  representing  therefore  a  condenser  6/10  of 
an  inch  in  diuneter. 

It  will  be  seen  that  by  donbling  the  thickness  of  the  slide  we 
have  lost  only  one-half  per  cent  of  aperture,  and  eyen  when  trebled 
the  loss  is  less  than  4  per  cent. 

As  I  said  above,  the  aperture  of  the  illominator  is  only  limited 
by  the  refractiye  index  of  the  flint  glass  used.  If  it  is  desired  to 
haye  a  larger  aperture  than  1  *  644  N.A.,  it  can  be  obtained  by 
nsmg  a  flint  glass  of  higher  refractiye  index  than  1 '  652.  The 
aperture  is  always  within  luJf  per  cent,  of  the  refractiye  index  of  the 
glass  (on  a  slide  of  the  same  material  0*03  in.  thick),  so  that  if 
glass  were  used  of  the  refractiye  index  1-721,  the  aperture  of  the 
illuminator  would  be  1-712  N.A.,  and  so  on  to  any  extent  with 
increasing  densities.  But  when  we  use  glass  beyond  about  1*65 
we  get  into  difficulties,  as  yery  dense  gla^  is  always  more  or  less 
coloured,  which,  by  quenching  the  more  refrangible  rays  of  the 
spectnm^  has  a  tendency  to  diminkh  aie  effective  aperture.  Itis, 
moreover,  difficult  to  work,  and  involves  the  use  of  some  fluid  at 
least  as  refractiye  as  itself.  With  flint  of  1 '  65  we  have  mono- 
bromide  of  naphthaline  to  connect  the  lens  and  the  slide,  and  the 
glass  is  practi(»lly  colourless  and  easy  to  work ;  above  all,  we  have 
an  aperture  which  exceeds,  by  8  per  cent.,  a  balBcm  angle  of  180^ 

To  connect  the  ordinary  crown  glass  with  the  illuminator,  the 
homogeneous  medium  (oil  or  otherwise)  used  with  the  objective 
can  always  be  employed,  but  with  flint-glass  slides  a  more  refractive 
fluid,  such  as  oil  of  cassia  or  monobromide  of  naphthaline,  is  neces- 
sary. The  oil  of  cassia,  if  pure,  vnll  suffice  for  an  aperture  of  say 
1*62  N.A.,  and,  in  the  opinion  of  most  people,  it  has  a  less 
unpleasant  smell,  but  for  the  foil  aperture  of  1  *644  this  is  insnf- 
fid^t,  and  monobromide  or  some  equaUy  refractiye  medium  must 
be  employed.  £uch  solutions  as  biniodide  of  mercury,  although 
inodorous,  are  objectionable  for  this  purpose,  frrom  their  chemi^ 
action  and  for  other  reasons. 

As  flint-glass  slides  are  not  at  present  articles  of  commerce, 
ihey  must  be  specially  prepared ;  but  this  is  not  difficult,  as  disks 
can  be  cut  of  any  thickness  and  polished ;  these  can  be  cemented 
with  shellac  into  circular  holes  in  slides  of  suitable  material,  such 
as  vulcanite  or  ebony.  As  to  the  chromatic  aberration  of  the 
arrangement,  it  is  impossible  to  say  anything  definite,  as  in  every 
case,  it  must  depend  on  the  refractiye  and  dispersive  powers  of  the 
medium  in  which  the  object  is  mounted ;  if  a  condenser  is  achro- 
matic on  an  object  in  air,  it  cannot  be  so  in  balsam,  any  more  than 
that  which  is  achromatic  in  balsam,  can  be  so  in  phosphorus. 
Looking  merely  to  chromatic  aberration,  it  may  be  said  that  if  the 
imbedding  medium  has  an  index  exceeding  tliat  of  the  flint  glass 
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(1*652)  its  effect  is  to  diminisb^and  in  some  cases  to  neatralize, 
the  refiaction  at  the  junction  of  the  flint-  with  the  crown-glass  lens, 
80  that  with  some  media  it  is  achromatic  when  certain  apertures — 
which  are  determinable  by  the  stops — are  employed. 

This  brings  ns  to  the  qneetion,  whether,  after  all,  spherical  and 
chromatic  aberrations  are  obnoxious  in  condensers  as  mr  as  defini- 
tion is  concerned.  On  this  point  there  is  a  conflict  of  opinion,  but 
some  at  least  of  the  greatest  optical  authorities  certainly  hold  that, 
in  this  respect,  these  aberrations  are  and  must  be  unobjectionabla 

I  may  add,  that  the  well-known  property  of  the  ellipse  of  accu- 
lately  reflecting  to  one  of  its  foci,  rays  diverging  &om  the  other, 
has  induced  me  to  experiment  in  that  direction,  and  there  is  now 
on  the  table  such  a  lens  made  for  me  by  Mr.  Anderson.  The 
major  axis  of  the  ellipsoid,  of  which  this  is  a  small  segment,  is 
12 '6  in.  in  length  and  the  distance  between  the  foci  12  in. 
Hence  it  follows  that  its  focal  length  is  0 '  8  in. 

It  is  no  doubt  practically  impossible  to  construct  a  ferfect 
ellipsoid,  but  perfection  of  form  is  obviously  of  less  importimce  in 
the  case  of  an  illuminator  in  which  a  sharp  una^e  of  the  illuminant 
18  not  required  and  a  comparatirely  small  portion  of  the  lens  is  in 
action  at  one  time,  than  it  is  in  an  instrument  in  which  the  pro- 
duction of  a  perfect  image  is  indispensabla 

That  which  I  now  produce  is  as  far  as  range  of  aperture  is 
concerned,  absolutely  identical  with  the  cata-dioptric  lens  just 
described,  and  if  accurately  made  would  be  free  from  both  spherical 
and  chromatic  aberrations  on  any  object  moimted  in  a  medium 
optically  identical  with  the  glass  of  which  it  is  made. 

I  had  hoped  and  beUeyed  that  long  ere  this  I  should  hare  been 
able  to  produce  an  objective  constructed  on  the  principle  of  the 
Catoptric  Immersion  Illuminator  described  by  me  in  January  1879, 
with  an  aperture  at  least  as  great  as  that  of  the  illuminator  now 
described ;  but  the  difficulty  of  effecting  a  perfect  correction  of  the 
snherical  aberration  appears  to  be  insurmountable.  Had  such  an 
objectiTe  been  made,  it  would  not  have  been  suitable  for  general 
use ;  its  principal  aim  would  have  been  to  increase  to  the  utmost 
possible  extent  the  resolving  power  of  the  Microscope;  this  can 
only  be  effected  by  usmg  rays  of  the  utmost  obUquity,  and  to  this 
its  action  would  necessarily  have  been  confined.  This  subject  is 
one  of  the  greatest  interest,  and  one  must  not  despair  of  seeing 
still  farther  progress  in  the  aperture  of  our  objectiyes. 
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A.    OBKERAL9  mcluding>  Embryology  and  Histology 

of  the  Vertebrata. 

Development  of  the  Heart  in  Vertebrates  and  Inyertebratet.t 
^W.  ScHmkewitscb's  observations  upon  ibis  snbjeot  show  that  the 
heart  of  vertebrates  and  invertebrates  does  not  develope  either  ftom 
tbe  somatopleore  or  splancbnoplenre,  but  in  a  region  oorresponding 
to  the  dorsal  mesentery  of  worms.  The  separation  of  the  heart-cavity 
from  the  lomen  of  the  mid-gut  is  only  apparent  in  invertebrates ;  it 
is  actually  a  remnant  of  the  segmentation  cavity  in  both  yertebrates 
and  invertebrates.  The  origin  of  the  vertebrate  heart  firom  two 
separate  cavities  is  in  spite  of  Balfour's  assertions  a  primitive  mode  of 
development. 

Embryology  of  Lacerta  viridis.} — An  earlier  research  of  H.  Strahl 
upon  this  subject  has  already  been  notioed.§  The  results  of  additional 
observations  mainly  upon  the  neurenteric  canal  and  associated  struc- 
tures are  as  follows : — After  the  invagination  which  forms  tbe  neuren- 
teric canal  the  latter  is  found  to  be  contained  within  a  mass  of  cells,  in 
contact  above  with  the  medullary  plate  and  covered  below  by  a  thin 
layer  of  endoderm,  which  is  mesodermic ;  in  front  the  walls  of  the 
cimal  are  continued  on  as  a  narrow  cord  without  a  lumen,  which  is 
accompanied  moreover  by  no  endoderm  layer ;  in  a  later  stage  the 
canal  acquires  its  internal  opening  behind,  which  in  this  and  aU  suIh 
sequent  stages  is  covered  by  a  definite  layer  of  endoderm ;  anteriorly 
the  canal  appears  to  rest  directly  upon  the  yolk ;  it  is  not  covered  by 
endoderm,  but  appears  to  be  accompanied  by  a  band  of  endoderm  in 

*  Tbe  Society  are  not  intended  to  be  denoted  by  the  editorial  **  we,"  and  they 
do  not  hold  themBelves  reaponsible  for  the  views  of  the  authors  of  the  papen 
noted,  or  for  any  claim  to  novelty  or  otherwise  nuuie  by  them.  The  object  of 
this  part  of  the  Joamal  ia  to  present  a  summary  of  the  papers  at  actually  pMished^ 
and  to  describe  and  illustrate  Instruments,  Apparatus,  &o.,  which  are  either  new 
or  have  not  been  previously  described  in  this  country. 

t  Zool.  Anzeig.,  viii.  (1885)  pp.  87-40  (4  figs.). 

X  Abh.  Senok.  Naturf.  Qesell.,  ziii.  (1884)  pp.  409-71  (5  pis.). 

§  See  this  Joamal,  iv.  (1884)  p.  861. 
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wliieb  it  is  partially  imbedded ;  in  the  next  stage  certain  of  the  cells 
forming  the  npper  wall  of  the  nenrenterio  canal  become  aggregated 
together  and  form  the  chorda  layer ;  the  median  cell  process  into  which 
tiie  walls  of  the  nenrenterio  canal  are  prolonged  in  front  gives  off  a  row 
of  cells  which  are  free  anteriorly  bnt  posteriorly  connected  with  the 
canal  walls ;  immediately  in  front  of  &e  lower  apertore  of  the  canal 
the  median  cell  process  becomes  greatly  widened,  farther  forward  it 
becomes  narrower;  posteriorly  this  layer  of  cellis  passes,  gradually 
narrowing  without  any  break,  into  the  chorda  layer.  The  mesoderm 
appears  as  a  plate  on  either  side  near  the  chorda  layer,  and  anteriorly 
is  in  contact  with  it,  posteriorly  it  diverges  from  the  middle  line  and 
is  not  in  contact  with  the  chorda  layer ;  in  a  later  stage  the  chorda  has 
become  formed  throughout  the  whole  embryonal  layer ;  anteriorly  it 
appears  as  a  thickening  of  the  endoderm  without  coming  into  contact 
with  the  free-lying  plate  of  mesoderm  which  is  placed  between  the 
endoderm  and  ectoderm ;  further  back  the  chorda  is  attached  laterally 
to  the  mesoderm  while  the  endoderm  lies  beneath  it  and  gets  farther 
and  &rther  separated  from  it. 

In  the  concluding  section  of  the  paper  the  author  discusses  a 
number  of  points  which  arise  out  of  the  facts  detailed,  and  criticises 
Hertwig's  views  on  the  chorda  and  the  formation  of  the  mesoderm  as 
well  as  the  observations  of  Eupffer  and  Weldon. 

Spindle-shaped  Bodies  in  the  Tolk  of  Tonng  Ova  of  Frogs.* — 
0.  Hertwig,  after  a  reference  to  the  discoveries  by  Fol,  Schafer,  and 
Balbiani,  of  nuclei  in  the  ova  of  various  animals,  describes  those 
which  he  himself  has  detected  in  the  yolk  of  frogs'  eggs.  The  spindles 
are  peculiar  in  form ;  thickest  in  the  middle.  They  pass  out  into 
long,  thin,  and  fine  points ;  they  are  never  quite  straight,  and  are 
ordinarily  coiled  in  an  S-shape.  When  present,  they  are  always  but 
few  in  number,  three  are  rare,  two  are  sometimes  and  one  generally 
found.  All  possible  intermediate  stages  may  be  seen  between  these 
and  others  which  are  much  smaller ;  the  latter  are  sometimes  found 
in  company  with  the  former,  or  alone,  when  a  larger  number  is  always 
present. 

The  spindle-shaped  bodies  were  always  absent  from  very  small 
ova ;  but  in  their  place  it  was  observed  that  several  oval  or  spherical 
bodies  were  found  lying  near  the  germinal  vesicle ;  they  consist  of 
a  hyaline  substance,  which  gives,  with  osmic  acid,  much  the  same 
reactions  as  the  germinal  spots  and  the  spindle-shaped  bodies.  While 
the  above  description  applies  to  what  is  seen  in  the  ova  of  Bana 
temporaries,  a  general  though  not  exact  agreement  obtains  in  the  case 
of  B.  escuienta.  The  author  is  of  opinion  that  further  investigations 
are  required  before  we  can  certainly  say  whether  the  structures  he 
describes  are  true  nuclei,  or  peculiar  concretions. 

Development  of  the  Bays  of  Osseous  Fishes-f— The  main  con- 
clusion at  which  J.  A.  Byder  arrives  is,  that  it  is  the  mesoblast 
which  is  involved  in  giving  origin  to  the  fibrous  embryonic  rays,  and 

♦  Morphol.  Jahrb.,  x.  (1884)  pp.  337-43  (1  pi.), 
t  Amer.  Natural ,  xix.  (1885)  pp.  200-4  (5  flgs.). 
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that  that  lajer  also  efleota  their  traiiBfomiatioii  into  the  radiments  of 
the  penaanent  rays,  and  not  the  epiderm  or  embryonic  integamcmt, 
as  heretofore  genendly  held  by  anatomists.  The  whole  history  of 
the  fin-folds,  in  fact,  &Tonrs  saoh  a  condnsion,  since  the  homy  fibres 
deyelope  between  the  corinm  and  epidermis  or  embryonic  skin,  in  the 
plane  of  the  proiomorpkie  line  of  Huxley.  The  fin-folds  of  embiyo 
fishes,  it  shoiud  be  borne  in  mind  also,  are  at  first  wholly  epidermic, 
the  corimn  or  tme  skin  being  only  deyeloped  during  the  later-hural 
or  post-larval  life. 

Origin  of  the  Hypoblast  in  Pelagic  Teleostean  Ova.*— G.  Brook, 
on  comparing  notes  with  Dr.  Whitman,  finds  that  his  condosions  «r0 
completely  at  variance  with  those  of  that  natoralist,  and  gives  there- 
fore a  detailed  account  of  his  own  observations  with  careful  dravings* 
An  inspection  of  these  is  needed  for  a  complete  comprehension  of  the 
paper. 

Regulation  of  the  Proportion  of  the  Sexes  in  Man,  AnimBlBi 
and  Pfamts  t — ^In  the  further  elaborate  essay  of  E.  Diising  be  staxts 
from  the  fact  that  in  animals,  as  in  man,  male  and  female  individna^ 
always  and  everywhere  stand  to  one  another  in  quite  definite  nmaeTical 
relations ;  in  Homo  sapiens  the  proportion  is  about  106  boys  to  1^ 
girls;   the  former,  however,  are  more  frequently  bom  dead,  *^^  ^ 
larger  number  die  in  childhood.     The  consequence  of  this  is  tb&^  ^^ 
the  period  of  greatest  reproductive  activity  the  number  of  each  f^^^ 
about  equal.    Nearly  similar  results  obtain  with  domesticated  aJ^^^^^^T^ 
Nor  is  the  constancy  confined  to  animals,  for  Heyer  has  shown  ^^^Jrgs 
definite  relation  of  ike  sexes  obtains  in  the  dioBcious  plant  Jtfer^?^'***^^ 
annua.  ^«-/ 

It  is,  however,  well  known  that  with  small  numbers  ve^^  ^^ 
ferent  results  to  those  just  enunciated  are  obtained;  in  other  ^^^^^ 
there  is  often  a  divergence  from  the  norm.  How  is  this  corr^^^^^ 
DUsing  answers  that  an  excess  of  one  sex  brings  about  a  ^^^^ 
number  of  births  of  the  other.  The  author  then  discu89^^  ^of 
statistics  of  births,  and  especially  of  births  after  wars,  an  acco^^^'' 
which  has  already  been  given.^  \^ 

II  Dttsing's  doctrine  that  nutriment  has  influence  on  the  ^^f^ne- 
correct,  it  is  clear  that  animals  with  similar  nutrition  must  b^    ^^bl0 
rally  of  the  same  sex ;  and  this  is  true,  we  know,  of  twins  and  ^^^ 
abortions.  ^^-s^^nSi 

The  author  next  investigates  the  efiects  of  dissimilar  nutr^^v.,^^- 
and  commences  with  a  study  of  human  statistics.  With  bad  n^'^^^^'^iie 
ment  a  boy,  with  good  a  girl  is  developed ;  in  the  country  th^^^^le, 
more  boys  bom  than  in  towns,  for  the  townspeople  are,  on  the  "^^^^^ 
better  nourished.  Parents  in  good  condition  have  fewer  boy^  ^og 
the  poor.  The  age  of  the  mother  is  also  of  importance;  ^^^^^iiy 
females  feed  better  than  old,  and  have  more  girls.  Where  '^^^^^i^y 
exercise  is  considerable,  as  among  the  inhabitants  of  young  coui 

♦  Quart  Joum.  Micr.  Sci.,  xxv»  (1885)  pp.  29-37  (1  pi.). 

t  Jenaifich.  Zeitbcbr.  f.  Naturwiss.,  xvii.  (1884)  pp,  593>940- 

X  See  ihitt  Journal,  iv.  (1884)  p.  708. 
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inch  M  N(nrih  Amerioa  and  Ansinliay  there  ie  a  preponderanoe  of 
nude  births. 

These  principles  maj  be  applied  to  theljtoky  which  is  caused  and 
eondittoned  by  an  over  supply  of  females^  to  arrenotoky,  where  one 
female  is  fertilized,  and  to  asexual  generation  whether  by  fission,  gem- 
mstion,  or  peddogenesis.    The  same  rules  will  apply  to  plants. 

It  is  a  great  advantage  to  be  hermaphrodite  as  long  as  possible,  as 
the  tendency  towards  one  sex  can  be  altered  at  a  comparatively  late 
period  in  embryonic  life;  as  we  know,  the  embryos  of  nearly  all 
animals  are  at  first  hermaphrodite. 

Causes  of  Bex.* — J.  Schlechter  has  investigated  the  reproduction 
of  horses ;  dealing  with  2064  births,  and  examining  first  of  all  the 
influence  of  the  absolute  and  relative  ages  of  father  and  mother,  he 
finds  that  the  proportion  of  female  to  male  births  was  as  100  to  91  *  3 ; 
where  the  sire  and  dam  were  of  the  same  age  and  between  four  and 
twelve  years  of  age  more  females  were  bom,  but  when  they  were 
between  twelve  and  sixteen  a  considerably  larger  number  of  males. 
When  the  sire  was  older  than  the  dam  a  liurger  number  of  males  were 
horn  where  the  difference  was  slight,  and  a  larger  number  of  females 
when  the  difference  was  more  extensive.  When  the  dam  was  the 
older  a  larger  number  of  fillies  was  produced. 

The  second  problem  is  that  of  the  influence  of  the  first  and  of  later 
copulations  on  ihe  resulting  sex ;  fillies  were  to  young  horses  as  100 
to  90*2  where  the  dams  were  covered  for  the  first  time;  and  the 
proportion  was  exactly  the  same  where  the  dams  had  already  been 
mo&ers.  The  time  of  year  has  this  importance,  that  females  are 
produced  to  males  in  the  proportion  of  100  to  90  *  2  in  the  cold  months 
of  the  year,  and  as  100  to  89  *  5  in  the  warmer  months.  More  males 
Mem  to  be  produced  when  the  virile  activity  is  at  its  highest  point ; 
msles  are  on  the  average  eight-tenths  of  a  day  longer  during  the 
gestation  period.     The  first-bom  are  rather  more  frequently  male& 

H.  B^ner|  demonstrates  that  the  hypothesis  of  Hofacker  and 
Sadler,  which  explains  the  excess  of  boys  bom  in  Europe  to  the  fact  ^ 
that  the  husband  is  ordinarily  older  than  the  wife  is  untenable.  The  * 
anther's  results  are  based  on  the  Norwegian  statistics  of  population 
for  1871-6 ;  there  were  213,224  births,  109,481  of  which  were  boys, 
or  a  proportion  of  105  '43  boys  to  100  girls.  Where  the  parents  were 
of  tiie  same  age,  the  proportion  of  boys  to  girls  was  as  106  *  23  to  100 ; 
when  the  father  was  one  to  ten  years  older,  as  104  *  61  to  100 ;  where  he 
was  more  than  ten  years  older,  as  108*54  to  100 ;  where  the  mother 
was  one  to  ten  years  older  than  the  father,  as  107*45  to  100 ;  where 
she  was  more  than  ten  years  older,  as  104*  10  to  100.  On  the  whole, 
then,  the  results  are  just  contrary  to  what  we  should  expect  from 
HofiMker  and  Sadler's  hypothesis.  Bemer  approves  of  the  doctrine 
of  Richarz  that,  if  the  mother  is  specially  fertile,  a  boy,  that  is,  the 
higher  and  more  complete  developmental  form  of  the  genus  Homo  is 

•  Bev.  £  Tbierheilknnde,  1884,  Noa.  7  and  8.    Cf.  Biol.  Centralbl.,  iv.  (1884) 
pp.  627-9. 

t  8to,  Ciiziatiania,  1883, 70  pp.    Biol.  Gentralbl.,  iv.  (1884)  pp.  461-5. 
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prodaoed;  while  when  the  mother  is  weakly  or  leas  adapted  for 
procreation  the  reealt  is  a  girl.  In  the  former  case  the  mother's 
influence  is  predominant,  in  the  latter  she  ia  more  indifierent  than  the 
male ;  or,  in  other  words  (and,  indeed,  in  the  tenna  of  a  Tory  widely 
diatribnted  belief)  the  peculiarities  of  the  mother  pasa  as  a  nde  to 
the  son,  and  those  of  the  father  to  the  daughter.  The  predominant 
importance  of  the  mother  is  to  be  explained  by  the  facts  that  im- 
fertiliaed  eggs  may  become  developed  into  yiable  organisms  (parthe* 
nogenesia  of  insects),  that  oyarian  dermoid  cysts  are  due  to  a  real  though 
an  incomplete  development  of  the  ovum,  and  that  the  spermatoxoon 
lives  for  a  shorter  period  than  an  ovum.  The  reviewer  suggests  that 
the  cause  of  a  larger  number  of  males  being  produced  after  a  war  is 
not,  as  the  author  thinks,  due  to  the  increased  social  advantages 
dependent  on  less  rivalry  and  to  an  increased  activity,  but  to  the 
enfeeblement  of  the  males  and  to  the  quiet  life  led  by  females  during 
the  period  of  war.  Polygamous  marriages,  one  result  of  which  is 
that  females  do  not  have  children  more  than  once  in  two  or  three 
years,  hsTC  for  another  a  great  preponderance  of  male  births,  and  so 
prove  the  influence  of  the  mother  on  the  birth  of  sons ;  prosperous 
years  are  also  favourable  for  the  production  of  males.  The  hypothesis 
of  Bicharz  is  supported  by  the  facts  that  from  unfertiliaed  eggs 
among  insects  only  males  arise  [but  this,  which  is  true  of  Apis,  is  not 
truo  of  Apus,  where  we  have  thelytoky  in  the  latter  as  well  marked 
as  arrenotoky  in  the  former  case;  and  obviously  parthenogenetic 
crustaceane,  as  well  as  insects,  ought  to  be  taken  into  consideration] ; 
among  hybrids — when  the  ovum  is  under  its  normal  physiological  con- 
ditions, but  the  semen  under  more  or  less  abnormal — males  are  most 
common,  and  more  resemble  the  mother.  The  experiment  of  Fiquet, 
a  farmer  in  Texas,  who  was  able  to  determine  the  sex  of  the  progeny 
by  different  modes  of  feeding  the  mother,  is  referred  to.  On  the  other 
hand,  madness  seems  most  often  to  pass  from  father  to  son,  and  from 
mother  to  daughter ;  the  proportion  being  58  *  3  to  46  *  6  per  oent, 

Vew  Law  of  Variation.* — ^W.  E.  Brooks  quotes  and  approves 
Dr.  DUsing*s  papers  on  the  laws  which  regulate  sex,  and  his  state- 
ment that  a  fayourable  environment  causes  an  increase  in  the  number 
of  births  of  female  children,  while  an  un&yourable  environment 
causes  an  increase  in  the  number  of  male  births. 

Mr.  Brooks  belieyes  that  this  is  only  part  of  a  still  wider  gene- 
ralization, and  quotes  facts  to  show  that  tiie  male  cell  causes  yariation, 
while  the  oyum  transmits  the  hereditary  characteristics  of  the  species. 
The  union  of  two  sexual  elements  has  been  evolved  for  the  purpose 
of  securing  yariability,  and  the  male  element  has  gradually  acquired, 
by  division  of  labour,  the  peculiar  function  of  exciting  yariability  to 
meet  changes  in  the  condition  of  life.  Bo  long  as  the  conditions  of 
life  remain  fayourable  there  is  no  need  for  yariation,  but  whenever 
any  unfiBivourable  change  takes  place  variation  becomes  necessary  to 
restore  the  harmony  between  the  organism  and  its  enyironment^  If 
this  view  be  true,  we  have  in  DUsing's  results  an  exemplification  of 

*  JohiiB*HopkmA  Univ.  Giroulan,  iv.  (1884)  pp.  14-15. 
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one  of  the  moet  HBO^reacliing  of  all  the  adjnetments  in  nature ;  an 
adaptation  by  means  of  which  each  organism  remains  unchanged  so 
loDg  as  no  change  is  needed,  while  it  begins  to  yary  whenever  yaria- 
tion  and  race  modification  are  called  for. 

Crossing  is  more  adyantageons  under  an  unfayourable  than  under 
a  favourable  environment,  because  it  gives  variability,  and  variation 
is  not  advantageous  when  everything  else  is  favourable,  while  it  is 
advantageous  when  other  things  are  unfavourable. 

CeU-diyision.* — C.  Babl's  long  essay  on  this  subject  is  divided 
into  two  portions;  the  first  part  deals  with  the  cell  in  repose  and 
dttring  division,  while  the  second  will  treat  of  some  important 
histological  problems.  The  author  puts  in  the  forefront  an  account 
of  his  methods ;  he  has  made  use  of  the  compound  of  chromic, 
osmic,  and  acetic  acids,  which  has  been  so  strongly  recommended 
by  Flemming,  as  well  as  of  chromic  acid  simply,  picric  acid,  and 
1/3-1/2  per  cent,  solutions  of  chloride  of  gold;  Betzius'  formio 
add  has  also  been  used.  The  objection  to  the  use  of  Flemming's 
mixture  is  that  the  preparations  easily  darken ;  to  chloride  of  gold, 
that  in  the  summer,  even  when  light  is  excluded,  reduction  takes 
place  and  the  cell-substance  is  coloured  violet ;  picric  and  formic  have 
no  advanti^es  over  chromic  acid.  The  best  results  were  obtained  by 
a  nuxture  of  chromic  and  formic  acids,  and  by  a  solution  of  platinum 
chloride.  The  former  is  prepared  by  adding  to  200  grammes  of  a 
1/3  per  cent,  solution  of  chromic  acid  four  or  five  drops  of  concentrated 
formic.  The  fluid  must  be  freshly  prepared  before  using.  The 
objects  are  cut  into  small  pieces,  and  after  12-24  hours  well 
WMhed  in  water,  then  slowly  hardened  in  alcohol,  being  placed  first 
in  alcohol  of  60-70  per  cent.,  and  only  after  24-36  hours  being 
placed  in  absolute  alcohol.  Platinum  chloride  has  the  same  advan- 
tages as  chloride  of  gold,  and  has  not  the  disadvantage  of  being 
reduced.  In  the  ohromo-formic  solution  the  chromatin  filaments 
Bwell  up  somewhat,  so  that  the  longitudinal  cleavage  of  the  filaments 
of  the  coil  and  the  first  stage  of  the  mother-star  are  generally 
delayed.  In  platinum  chloride  the  filaments  shrink  somewhat,  and 
longitudinal  cleavage  is  effected  with  extraordinary  rapidity.  It  is 
clear,  then,  that  the  two  methods  compensate  one  another. 

For  the  purposes  of  staining  very  intense  blue  is  to  be  avoided, 
as  the  filaments  and  loops  cannot  be  followed  along  the  whole  of 
their  course ;  Grenacher's  hcematoxylin  and  saffironin  have  been  almost 
ezdnsively  used  by  Eabl.  The  hematoxylin  must  have  stood  for  at 
least  two  months,  and  the  solution  must  be  very  dilute.  The  best 
method  is  to  use  the  hsmatoxylin  and  saffiranin  successively,  for  if 
they  are  mixed  a  precipitate  is  formed.  Zeiss's  1/18  homogeneous 
immersion  and  Abbe's  illuminating  apparatus  were  used  in  making 
the  observations;  green  light  was  preferred;  the  slide  used  is 
explained  with  the  aid  of  a  diagram ;  the  figures  were  drawn  with  the 
aid  of  a  Nachet  camera,  and  tiie  drawings  are  stated  to  correspond 
eiactly  to  the  preparations ;  diagrammatic  effects  have  been  carefully 

*  Morphol.  Jahrb.,  x.  (1884)  pp.  214-330  (6  pU.). 
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ayoided,  and  eyery  loop  and  filament  shown  in  its  exact  anangementy 
length,  and  f onn. 

An  aooount  of  the  quantity  of  literature  that  has  aocmniilAted 
around  the  diaonasion  of  this  sahject  is  next  giyen,  and  this  is 
followed  hy  a  statement  of  the  present  condition  of  our  knowledge  of 
oell-diTision,  of  which  the  following  are  the  more  important  points. 

Indirect  or  karyokinetic  ceU-diyision  is  accompanied  by  a  meta- 
morphosis of  the  oell-nuoleus,  which  consists  in  tiie  formation  id  a 
figure— nuclear  figure-— composed  of  filaments ;  there  is  an  aohrooiatie 
figure,  or  nuclear  spindle,  and  a  chromatic  figure.  The  former  is 
composed  of  the  substances  of  the  nucleus  TFlemming),  or  rather  of  the 
cell-body  (Strasburger^,  which  are  not  stained  by  the  specific  nuclear 
colouring  matters,  and  forms  a  bundle  of,  ordinarily,  spindle-shaped 
form,  which  connects  the  two  fissiye  poles  of  the  cell ;  from  the  ends 
of  the  spindle  rays  pass  out  into  the  cell-substance.  The  latter  is 
formed  of  the  colourable  substance  of  the  nucleus,  and,  daring 
division,  undergoes  a  regular  series  of  formations.  At  first  the  whole 
chromatic  substance  is  found  in  a  filament  which  trayerses  and  forms 
close  irregular  coUs  in  the  nucleus.  As  the  filaments  become 
gradually  shorter  and  thicker,  the  loops  get  less  numerous,  and  the 
filaments  then  break  into  segments ;  all  these  various  formations  ara 
comprised  under  the  name  of  the  coil-form  of  the  mother-nuclenSi 
The  filamentar  segments  now  aggregate  towards  the  equator  of  the 
nucleus,  and  around  the  middle  of  the  achromatic  filamentar  bundle, 
and  they  become  looped  in  such  a  way  that  the  figure  is  stellate. 
This  is  succeeded  by  ihe  equatorial-plate  stage,  which  is  caused  by  the 
sister  halves  of  every  loop,  or  those  formed  by  longitudinal  cleavage, 
separating  from  one  another  and  passing  to  either  pole.  The  two 
halves  of  the  chromatic  figure  again  take  on  a  stellate  form,  and  we 
have  the  daughter-stars  of  Flemming.  The  latter  author  has  given 
the  following  scheme  of  the  chief  phases  of  nuclear  division : 

MotheT'-nueleus.  Daughter-nuelettB. 

1.  Ooil-form  ^Spirem).  5.  Ooil-form  (Dispirem). 

4  2.  Star-form  (Aster).  t  4.  Star-form  (Dyaster). 

->  8.  Phase  of  change  (Metakinesis). 

In  the  above  account  Babl  has  chiefly  followed  Flemming. 

Babl's  own  observations  on  these  different  phases  are  then  de- 
scribed and  discussed  in  very  great  detail ;  and  the  resting  stage  is 
next  considered. 

The  study  of  the  structure  and  vital  phenomena  of  the  cells 
shows  us  better  than  anything  else  the  defective  condition  of  our 
knowledge ;  we  find  in  the  nucleus  and  in  the  cells  special  structures, 
and  we  do  not  know  what  they  are  for;  in  division  we  see  most 
remarkable  figures  appear,  and  we  are  ignorant  of  their  significance ; 
indeed,  we  are  not  yet  in  a  condition  to  give  a  definite  answer  to  the 
question  what  is  the  cell-nucleus.  Tet  everything  shows  that  some 
great  law  lies  at  the  bottom  of  the  phenomena  which  go  on  in  that 
small  structure  that  we  call  a  cell;  very  much  the  same  kind  of 
process  is  observable  not  only  in  animal  and  vegetable  cells,  but  in 
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those  lower  organisms  of  which  we  cannot  certainly  say  whether  they 
are  animals  or  plants.  We  are  fain  to  conclude  that  in  the  resting 
cells  alao  there  is  a  typical  agreement  in  stmctare.  Yet  the  dif- 
feranoes  are  snch  as  to  forbid  ns  from  bringing  all  the  phenomena 
under  one  head.  It  is,  neyertheless,  worth  while  to  try  and  reduce  all 
the  Yarious  forms  of  nuclei  to  a  conmion  scheme. 

It  ia  certainly  not  due  to  chance  that  young  daughter-coils  are  so 
extmordinarily  like  the  first  coils  of  the  mother-nucleus ;  as  soon  as 
a  nucleus  begms  to  divide  a  polar  and  antipolar  side  become  apparent, 
and  on  the  polar  side  there  is  a  definite  polar  area ;  the  seyeral  regions 
are  characterized  by  the  course  of  the  filaments,  which  extend  from 
the  antipolar  side  to  the  polar  and  into  the  polar  area;  here  they  loop 
roand  and  return  to  the  antipolar  side ;  the  daughter-coils  differ  only 
from  the  young  mother-coils  in  haying  the  filaments  thicker  and  less 
looped.  This  typical  agreement  is  found  in  vegetable  as  well  as  in 
animal  cells.  It  is  not  conceivable  that  in  the  resting  stages  these 
filaments  disappear  altogether ;  after  the  formation  of  the  nuclear 
network  some  remain,  and  have  essentially  the  same  course  as  in  the 
coils ;  from  these  ^'  primary  filaments "  fine  secondary  lateral  pro- 
cesses are  given  o£f^  and  from  these  again,  probably,  tertiary  filaments, 
tnd  so  on.  The  several  filaments  may  either  unite  with  one  another, 
tnd  at  the  nodal  portions  of  the  resulting  network  may  collect  to 
form  nucleolar  structures.  If  these  chromatin-masses  become  more 
independent  as  compared  with  the  nuclear  plexus,  they  may  give  rise 
to  true  nucleoli. 

If  we  allow  this  hypothesis  we  shall  be  the  better  able  to  under* 
stand  the  phenomena  of  cell-division ;  it  is  only  necessary  to  suppose 
that,  at  the  commencement  of  an  act  of  division,  the  chromatic  sub- 
stance streams  along  paths  already  formed  into  the  primary  nuclear 
filaments.  In  this  simple  manner  the  mother-coil  is  formed.  The 
angle  which  the  primary  filaments  form  on  the  polar  area  has  been 
shown  to  be  constant  during  the  whole  process  of  division,  and  to 
pass  directly  into  the  angle  formed  by  the  filaments  of  the  daughter- 
coil.  When  this  last  settles  down  to  rest,  the  filaments  throw  out 
lateral  buds,  which  again  send  out  processes ;  along  these  buds  and 
processes  the  chromatic  substance  is  more  regularly  distributed 
through  the  whole  of  the  nucleus.  The  division  of  the  chromatio 
sohstimce  of  the  nucleus  is  therefore  ultimately  due  to  a  longitudinal 
cleavage  of  the  filaments,  and  Babl  thinks  that  if  his  hypothesis  be 
correct  we  cannot  conceive  of  a  more  simple  mode  of  nuclear  division 
than  that  which  we  do  in  fact  observe.  This  view  is  not  affected 
by  the  supposition  that  the  nuclear  filaments  consist  of  a  single 
sabstance,  or  by  that  of  Strasburger,  who  thinks  that  there  are 
hypoplasmatic  cords  and  interposed  chromatic  microsomes. 

The  author  points  out  that  his  view  is  supported  by  the  well- 
known  fact  that  both  the  coarser  filaments  of  the  network,  as  well  as 
the  nucleoli  have  an  excentric  position,  and  that  there  is  never  a 
regular  concentric  or  even  radially  concentric  arrangement  of  the 
chromatic  substance  in  the  nucleus.  It  is  dear  that  very  various  forms 
of  nuclei  must  arise  from  differences  in  the  development  or  retrogrefr- 
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aion  of  the  primaxy  nndetf  filaments,  and  aooording  to  the  kind  of 
union  that  they  or  their  ontgrowtha  make ;  in  other  words,  there  is 
a  great  variety  in  the  possible  structaral  relations  of  the  resting 
nnclens ;  it  is  quite  conceiyable,  although  it  has  not  yet  been  shown, 
that  definite  form-stages  of  the  nuclear  network  always  correspond 
to  definite  functional  stages  of  the  nucleus.  And  it  farther  appears 
quite  possible,  and,  indeed,  probable,  that  if  in  a  resting  nucleus  we 
oan  observe  only  sharply  separated  chromatin-masses,  but  no  chro- 
matic nuclear  plexus,  the  remains  of  the  primitiye  filaments  ha?e 
become  retrograded  into  delicate  hypoplasmatic  cords. 

In  these  general  considerations  Babl  has  left  out  of  view  the 
nuclear  spindle,  inasmuch  as  we  do  not  yet  know  what  it  signifies, 
but  it  is  probably  the  expression  of  streaming  moyements,  the  poles 
being  centres  of  attraction* 

Formation  of  Bed  and  White  Blood-corpuscles.* — M.  Ldwit  finds 
that  the  red  blood-corpuscles  are  deyeloped  from  formatiye  cells 
which  are  free  from  hflemoglobiD,  and  become  impregnated  with  it 
during  the  course  of  their  deTelopment  They  increase  by  indirect 
nuclear-  or  cell-division,  and  are  to  be  found  abundantly  in  the  spleen  of 
Tritons  in  the  spring ;  in  the  circulating  blood  of  these  anitnailg  some 
formative  cells  are  to  be  found  in  various  stages  of  indirect  nudeus- 
division ;  the  great  number  present  in  the  spleen  makes  it  probable 
that  that  organ  is  the  chief,  though  not  the  sole  seat  of  their  origin. 

Among  the  Mammalia  the  liver  is  more  important  than  the  spleen ; 
in  later  stages  of  development,  when  the  osseous  medulla  is  deve- 
loped, it  appears  to  be  the  most  important  point  of  origin  of  the  red 
blood-corpuscles.  The  nucleated  red  blood*<M>rpuscle8  of  the  embryo 
are  converted  into  non-nucleated  by  the  gradual  disappearance  of  the 
nucleus  of  the  colL  The  nucleated  red  blood-cells  of  adult  animals 
agree  in  structure  with  similar  elements  in  the  embryo;  they  are 
most  common  in  the  osseous  medulla,  though  found  scattered  in  the 
spleen  and  lymphatic  glands. 

White  blood-corpuscles  are  to  be  found  in  abundance  in  the  spleen 
of  Triton ;  in  mammalian  embryos  the  liver  contains  a  large  number 
of  them,  and  in  later  stages  they  are  numerous  in  the  thymus,  the 
spleen,  the  lymphatic  glands,  and  the  osseous  medulla.  They  are 
sharply  distinguished  from  the  red  cells  by  their  structure ;  no  inter- 
mediate stages  between  them  can  be  demonstrated,  and  the  stmcture 
is  so  difiierent  as  to  make  it  impossible  for  us  to  think  that  one  could 
be  converted  into  the  other.  The  white  cells  exhibit  direct  cell- 
division  only.  The  differences  in  the  sizes  of  white  blood-cells  may 
be  regarded  as  the  expression  of  a  continuous  development.  In  some 
cases  we  observe  polymorphic  nuclei,  which  are  probably  due  to 
degenerative  division,  which  may  possibly  lead  to  a  complete  kaiyo- 
kinesis.  The  term  polynudear  white  blood-cells  should  be  reserved 
for  those  forms  in  which  two  or  more  nuclei  are  to  be  seen,  or  where 
direct  division  can  be  observed.  The  author  concludes  with  some 
reflections  as  to  the  bearing  of  his  observations  on  leukasmia. 

*  SB.  Akad.  Wise.  Wien,  Ixxxviii.  (1884)  pp.  35&-401  (2  pla.}. 
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VniceUular  Olaadt  in  the  Cloaca  of  Bays.*— J.  H.  List  records 
the  presence  of  goblet  cells  conspicuous  by  their  size  among  the 
epithelial  cells  of  the  cloaca  in  Torpedo  marmorata  and  Baya  mirctletus; 
thej  oocnr  CTen  in  the  deepest  layers,  and  are  independent  formations 
Berving  as  nnicellnlar  glands. 

InterceUnlar  Spaces  and  Bridges  in  Epithelinm.t—P.  Mitro- 
phanow,  from  a  study  of  the  integument  in  Axolotl  and  Triton,  both  in 
the  embryonic  and  adult  stages,.and  from  other  investigations,  concludes 
that  the  cells  of  the  deeper  epithelial  layers  are  connected  with  one 
another  by  bridges  which  are  shown  by  deyelopment  to  arise  from  the 
protoplasm  of  growing  cells.  These  bridges  consist  of  a  liring  pro- 
toplasm since  they  are  parts  of  the  substance  of  the  cell ;  they  are 
capable  of  elongation  during  the  widening  of  the  intercellular  spaces 
under  the  pressure  of  a  quantity  of  fluid,  and  they  are  also  able  to 
shorten;  when  the  latte-  happens  the  cells  may  come  to  touch  one 
another,  and  the  lacunie  disappear  altogether.  The  intercellular  spaces 
form  a  complicated  network  of  intercommunicating  canals  which  stand 
in  direct  relation  to  the  lymphatic  vessels ;  they  are  daring  life  more 
or  less  filled  with  lymph,  which,  in  special  circumstances,  separates  the 
epithelial  cells  from  one  another  and  gives  abnormal  dimensions  to 
the  spaces.  The  existence  of  these  lacunie  explains  the  presence 
d  the  so-called  wandering  cells  in  the  epithelium,  the  passage  of 
pigment-cells,  and  the  mode  of  entrance  and  termination  of  the  nerves 
in  the  epithelium.  And,  further,  they  are  of  importance  for  their 
hearing  on  the  theory  of  the  unintermpted  structure  of  the  animal 
organisDL 

Sise  of  the  Sur&ces  of  Organs  of  Flight^— This  forms  the 
Buhject  of  a  series  of  elaborate  measurements  by  E.  MuUenhoff.  After 
giving  an  account  of  earlier  investigations,  beginning  with  those  of  De 
Lucy  in  1865,  he  gives  his  own  tabular  statement  of  the  results  derived 
ftom  measurements,  &c.,  of  the  relations  between  body-weight  and 
wing-eur£Etce,  with  a  full  account  of  the  methods  employed,  and  a 
dafisification  of  flying  creatures  (birds,  insects,  and  others)  according 
to  the  size  of  their  organs  of  flight,  and  some  calculations  respecting 
rapidity  of  wing-strokee. 

Fhylogenetio  Glassifloation  of  Animals.! — ^W.  A.  Herdman  has 
published  a  phylogenetic  classification  of  animals  for  the  use  of 
ttodents,  in  which  considerable  attention  is  directed  to  those  hypo- 
thetical ancestral  forms  which  are  rarely  mentioned  in  text-books. 
We  note  that  Prof.  Herdman  still  retains  the  group  Mesozoa,  and 
looks  on  them  as  being  degenerated  descendants  of  Qastrcea;  the 
Ctenophora  are  regarded  as  leaving  the  hydroid  stock  at  the  same 
pcnnt  as  the  Gymnoblastea  and  Hydrocorallina.  The  Ciinoidea 
stand  at  the  apex  of  the  Echinoderm  phylum,  which  starts  from  the 
pime  axis  above  the  Platyelmia  together  with  the  chordate  stock 

*  Zool.  Anseig^  viiL  (1885)  pp.  50-51. 
t  Zeitaohr.  f.  WIbb.  Zool.,  xli.  (1884)  pp.  802-9  (4  figs.). 
X  Pflueer's  Arch.  f.  d.  Geaommt  PhyBiol.,  zzzv.  (1884)  pp.  407-53. 
I  Herdman,  W.  A.,  'A  Phylogenetic  Classification  of  Animals,'  iv.  and  76  pp. 
(20  figs  and  1  table),  8vo,  London  and  Liverpool,  1885. 
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which  first  fannchos  off,  and  vith  thmt  of  the  Enteropneiuta  which  is 
intannediAie  in  position.  The  Traoheata  and  Crustacea  are  regarded 
aa  independent  phyla,  Linudug  being  placed  with  the  former.  The 
anther  ia  careful  to  recognise  degradation  aa  well  as  ascent.  His 
work  will  be  very  nsefnl  to  those  for  whom  it  is  intended,  and  *'  along 
with  a  good  text-book  or  as  a  sapplement  to  a  course  of  lectures  on 
■oology." 


as  a  Constitaent  of  the  Cartilages  of  Limnlns  and  Sepia.* 
— W.  D.  Halliborton  has  sobmitted  to  chemical  analysis  the  cartilages 
occurring  in  the  head  of  Sepia  and  the  entostemite  of  lAmuluB. 

The  basis  of  the  cartilage  is  a  chondrin-like  body,  which  gives 
the  reactions  of  mucin  and  gelatin.  But  the  gelatinous  element  is 
exceedingly  small,  and  no  gelatiniaation  occurs  on  the  cooling  of  the 
hot  water  extract.  The  cartilage  differs,  howeyer,  from  that  of  Yer- 
tebratee  in  containing  a  small  percentage  of  chitin ;  in  the  case  of 
the  entostemite  of  Ldmulus  1  -  01  per  cent,  and  of  5<epta  1  -  22  per  cent. 
He  has  also  demonstrated  that  chitin  existsiin  the  liver  of  Linalaf, 
though  whether  in  the  connective  tissue  or  in  the  liver-cells  them- 
selves is  undetermined.     The  method  of  analysis  is  fully  described. 

These  results  are  especially  interesting  as  showing  that  chitin  is 
not  confined  to  the  epiblast,  for  in  three  instanoes  it  has  been  shown 
to  occur  in  mesoblastic  structures. 

MoUusca. 

Bye  of  Gastropoda.! — 0.  Hilger,  finding  that  his  predecessors 
in  the  investigation  of  the  eyes  of  Grastropods,  have  examined  a  few 
species  only,  has  studied  those  of  a  considerable  number  of  species. 
He  points  out  that  two  kinds  of  optic  organs  have  come  under  his 
consideration. 

In  the  first  the  eye  remains  in  a  somewhat  embryonic  condition, 
and  forms  but  a  slight  invagination  of  the  epithelium  of  the  body ; 
such  are  found  in  the  lowest  Prosobranchiata,  the  Cyclobranchiataand 
the  Aspidobranchiata ;  Margarita^  FUmwettfi^  HdUoiis,  PateUa,  and 
TroehuB  may  be  cited  as  examples.  In  the  second  series  the  eye 
forms  a  completely  closed  capsule,  which  is  invested  by  connective 
tissue ;  it  is  seen  in  Conus,  Cyprcta^  jPWim,  Ntusa^  Murex,  and  others. 

In  the  simpler  type  the  eye  has  the  form  of  a  cup-  or  belinshaped 
invagination  of  the  epithelium  of  the  body ;  in  most  cases  the  cuticle 
seems  to  form  an  extremely  thin  lamella  over  the  anterior  part  of  the 
vitreous  body  ;  the  invagination  is  lined  by  the  retina  which,  anteriorly, 
passes  directly  into  the  epithelium  of  the  body,  and  is  invested 
externally  by  the  outspread  optic  nerve.  In  Haliotis  and  Trochmi 
the  cavity  is  filled  by  a  delicate  gelatinous  substance,  and  in  Patella 
and  Naedla  by  a  finely  granulated  mass. 

In  the  more  advanced  type,  the  larger  and  hinder  part  of  the  cor- 

•  Quart  Jonrn.  Mior.  8oi.,  zxv.  (1885)  pp.  173-81. 
t  Morphol.  Jahrb.,  x.  (1884)  pp.  851-71  (2  pk.). 
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pi]8de  IB  formed  by  the  retina  and  the  outspread  optic  nerve,  while  it 
is  closed  anteriorly  by  the  inner  oeU-layer  of  the  feUudda.  Within 
there  is  either  a  lens  or  Titreons  body  or  both ;  the  eye  is  completely 
invested  by  the  connective  tissue  of  the  tentacle  or  ommatophor. 

The  retina  is  formed  of  a  number  of  similarly  constituted  groups  of 
cells ;  each  rod-cell  is  surrounded  by  a  number  of  pigment-cells ;  as 
the  former  are  thicker  behind  and  the  latter  thinner,  it  follows  that  the 
pigment-cell  of  one  rod-cell  must  pass  between  the  neighbouring  rod- 
cdls.  The  rods  have  the  form  of  manynsided  prisms  the  anterior  end 
of  which,  or  that  which  is  turned  towards  the  lens  or  the  vitreous  body, 
is  slightly  convex*  In  the  centre  of  each  rod  is  an  axial  portion,  but 
the  author  was  not  able  to  make  out  the  central  canal  described  by 
Hensen.  The  axis  of  the  rod  appears  to  be  the  direct  continuation  of 
the  anterior  part  of  the  rod-cell. 

The  lens  is  always  completely  structureless  in  the  adult,  and  no 
indications  of  any  concentric  layers  were  to  be  made  out;  in  the 
embryo,  on  the  other  hand,  there  are  both  concentric  and  radial 
striations.  Its  substance  is  somewhat  firm  and  elastic,  and  it  becomes 
rather  hard  after  treatment  with  reagents.  The  vitreous  body  is 
completely  homogeneous  and  transparent.  Although  Hilger  could 
find  no  refractive  apparatus  in  the  eye  of  cydobranchs,  he  doubts 
whether  it  does  not  really  there  exist,  and  supposes  that  it  is  lost  on 
treatment;  a  supposition  which  is  reasonable  enough,  when  one 
recollects  the  open  cup-shaped  form  of  the  eye. 

In  a  note  to  the  above  paper  O.  Butschli  *  refers  to  the  lately 
published  essay  by  Grenachert  on  the  retina  of  Gephalopods,  and 
points  out  the  important  resemblance  in  structure :  both  contain  two 
kinds  of  cells,  one  with  pigment,  the  other — Hilger's  rod-cells — with- 
out pigment.  He  takes  the  opportunity  of  expressing  the  difficulty 
which  he  feels  in  accepting  the  doctrine  that  the  so-called  compound 
eyes  of  Arthropods  owe  their  origin  to  the  fusion  of  a  number  of  small 
simple  eyes ;  he  inclines  to  the  view  of  Lankester  and  Bourne  that 
compound  eyes  have  arisen  by  the  differentiation  of  a  common  retina, 
and  thinks  that  the  distinct  grouping  of  the  Tctinal  elements  in  the 
eye  of  the  Gastropoda  affords  a  support  to  this  view.  The  eyes  of 
Phyllopods  have  compound  retinss  and  undivided  comesB,  and  though 
Clq)epods  have  a  single  retinula,  it  is  to  be  remembered  Uiat  they  are 
clegenerated  forms,  whereas  the  Phyllopoda  belong  to  the  oldest  group 
of  Arthropods. 

Epipodium  of  Oastropoda.} — ^H.  de  Lacaze-Duthiers,  referring  to 
the  criticiams  of  his  account  of  the  nervous  system  which  have  been 
somewhat  recently  made  by  Dr.  Spengel,  states  that  M.  Wegmann 
has,  nnder  his  direction,  gone  afresh  into  the  subject,  and  confirmed 
the  iocuraoy  of  his  descriptions.  After  dealing  with  the  question  at 
some  lengUi  he  concludes  by  reminding  his  readers  that,  often  as 
BuJaoologiBts  have  stated  that  the  auditory  vesicles  are  connected 

•  Tom.  oit.,  pp.  872-5. 

t  See  this  Journal,  ante,  p.  41, 

I  Oomptes  Bendus,  o.  (1885)  pp.  820-5. 
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witli  the  pedal  ganglia,  careful  reeearch  has  neyer  failed  to  show  thai 
the  auditory  nerve  can  be  followed  to  the  cerebral  ganglia ;  in  the  same 
wajy  whatever  be  the  form  of  the  mantle  or  the  foot,  whether  they  fose 
or  not,  it  is  always  possible  to  discriminate  between  them  by  means  of 
the  nerves  which  are  distributed  to  them.  *'  Sections  only  show  what 
they  inclose,  and  the  explanations  of  them,  which  are  sometimes 
based  on  deceptive  phenomena,  cannot  invalidiate  the  fixed  and  precise 
laws  of  morphology." 

Eyes  of  Chitonida.*— H.  N.  Moseley  makes  some  important 
additions  to  his  earlier  preliminary  notice  on  the  eyes  of  Chitons.f 
He  finds  that  the  best  method  of  getting  sections  is  to  decalcify  the 
shells  rapidly  with  nitric  add,  after  hardening  in  strong  alcohol.  He 
applies  tiie  term  of  "  megaliesthetes  *'  to  the  papilliform  bodies  of 
Van  Beneden ;  the  smaller  bodies  found  in  the  micropores  are  called 
micraBsihetes ;  they  are  small  and  knob-like,  exactly  of  the  stractnre 
of  the  knobs  of  the  macnesthetes.  He  does  not,  with  Van  Beneden, 
regard  these  organs  of  touch  as  homologous  with  the  spines  of  the 
girdle,  or  rather  with  the  f  unicles  by  which  these  spines  are  supported, 
but  as  having  a  quite  peculiar  and  distinct  structure.  As  eyes  are 
absent  from  the  Bolenogastres  he  suggests  that  the  aesthetes  are 
'*  organs  developed  originally  in  connection  with  the  shells  in  the 
ChitonidfiB,  still  little  differentiated  in  ChitaneUua**  As  a  compara- 
tively^ late  modification  some  of  the  megalaesthetes  have  in  certain 
genera  been  converted  into  eyes.  As  these  genera  are  mostly  inhabi- 
tants of  non-European  seas  it  is  difficult  to  get  satis&ctorily  pre- 
pared specimens.  The  Sicilian  C,  rubicundus  might  yield  results  of 
value. 

VervouB  Syitem  and  Embryonic  Forms  of  Oadinia  ^^amotii.}— 
H.  de  Lacaze-Duthiers  describes  the  head  of  Oadinui  as  very 
extensile  and  contractile,  so  that  it  and  the  lingual  bulb  suffer  great 
changes  in  position ;  the  oesophageal  collar  is  proportionately  largBi 
and  the  ganglia  which  compose  it  very  distinct ;  of  these  there  are 
three  pairs,  tiie  first  of  which  is  dorsal  and  suboesophageal  or  cepha- 
lic, the  second  which  is  abdominal  or  pedal,  and  the  third  snb-buooal 
or  stomatog^tric ;  these  three  pairs  united  by  commissures  and 
connectives  form  two  collars ;  and  in  addition  there  is  a  third,  formed 
of  an  unequal  number  of  ganglia,  and  consequently  asymmetricaL 
These  ganglia,  united  transversely  by  a  commissure  whidi  passes  in 
front  of  the  OBSophagus,  form  what  the  author  has  long  since  called 
the  asymmetrical  centre ;  it  innervates  the  reproductive,  respiratory, 
and  circulatory  organs,  as  well  as  the  mantle,  or,  in  other  words,  all 
the  organs  that  are  asynunetrical.  Something  analogous  is  to  be  seen 
in  the  pulmonate  Gastropoda,  where,  however,  Uie  asymmetrical 
centre  is  formed  of  five  ganglia.  The  auditory  nerve  is  very  long  and 
delicate,  and  excessively  difficult  to  follow  out ;  like  that  of  all  gastro- 
pods it  arises  from  the  brain  and  not  from  the  pedal  ganglion.    The 

*  Qaart  Joorn.  Hior.  Soi,,  xxv.  gMO  pp.  87-60  (3  pl8.). 
t  Bee  this  Journal,  iv.  (1884)  p.  728. 
X  Comptes  Bendiu,  c.  (1885)  pp.  146-51. 
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oephalie  lobes  are  very  richly  rapplied  with  nerves,  they  oorrespond 
morphologically  to  the  tentacles  and  to  a  large  part  of  Uie  head,  and 
they  would  seem  to  haye  the  same  fonctions.  The  olfactory  organ  is 
to  be  found  on  the  upper  wall  of  the  duct  leading  from  the  respira- 
tory cttTity  to  the  exterior  orifioe  which  is  placed  on  the  edge  of  the 
mantle. 

The  genital  gland  is  completely  hermaphrodite,  the  same  cnls-de- 
sac  producing  ova  and  spermatozoa ;  at  some  distance  from  it  its  duct 
becomes  very  tortnons  and  glandular,  and  secretes  a  yisoous  substance. 
The  eflforent  canal  opens  into  the  penis,  while  below  there  is  the 
delicate  and  long  neck  of  the  oopulatory  vesicle  which  always  contains 
a  small  central  mass  of  brown  material  The  vaginal  portion  opens 
below  the  right  eye,  not  far  from  the  point  of  attachment  of  the 
mantle ;  the  male  canal  opens  above  the  right  eye. 

Daring  develojment  trochosphere  and  veliger  stages  are  evident ; 
partieolar  attention  is  directed  to  the  fiftct  that  the  primitive  form  of 
the  shell  is  not  at  all  patelloid,  as  is  the  case  with  Aneylua  ftuviatUU ; 
the  patelloid  appearance  is  only  secondarily  acquired,  and  even  then  the 
primitive  whorls  are  still  to  be  seen  on  careful  exanunation.  Various 
criticisms  of  fiEu^ts  stated  by  Mr.  Dall  are  scattered  through  the  paper. 

Uropneustic  Apparatus  of  HelicinsB.* — ^H.  von  Ihering  is  of 
opinion  that  the  uropneustic  apparatus  is  simple  in  the  lowest  forms 
of  the  Nephropneusta,  and  that  it  is  only  within  the  limits  of  the  order 
that  the  differentiation  into  a  respiratory  portion  (lung)  and  a  renal- 
effiarent  (ureter)  has  been  effected.  If  this  be  true  it  is  very  highly 
probable  that  the  lungs  of  this  division  do  not  represent  a  modified 
branchial  cavity  but  a  portion  of  the  renal-efferent  apparatus.  The 
absence  of  connecting  forms  forbids  us  from  absolutely  demonstrating 
this,  but  all  the  &ct8  of  comparative  morphology  point  to  it.  It  will 
be  remembered  that  the  author  first  enunciated  these  views  in  1876, 
and  though  his  own  investigations  have  led  him  to  believe  in  them 
moro  fiilly  they  have  not  yet  met  with  general  acceptance. 

Habits  of  the  Limpet.! — ^^  ^*  D^vis  details  observations  made 
on  the  feeding  and  sense  of  locdity  of  Patella  vulgata. 

By  far  the  larger  number  of  limpets  live  upon  rocks  whose 
only  covering  consists  of  minute  green  algaa  and  nuUipores,  with 
numerous  acorn  barnacles :  those  of  the  latter  immediately  surrounding 
a  limpet  are  invariably  kept  free  from  algsd  by  them.  The  limpet 
moves  steadily  on  pretty  much  in  a  straight  line,  and  continually 
sweeps  its  elongated  snout  from  side  to  side,  feeling  probably  for 
suitable  patches.  Those  limpets  which  live  near  large  seaweeds, 
such  as  FueuSy  feed  extensively  upon  them.  They  do  not  feed  when 
ooveied  by  water,  but  always  settle  down  firmly  before  the  tide 


It  was  proved  by  marking  individuals  and  their  scars  that  every 
limpet  has  its  fixed  home  to  which  it  returns  before  the  rising  tide 
reaches  it.    The  greatest  distance  at  which  a  marked  limpet  was 

*  Zeitsehr.  f.  Wias.  ZooL,  xlL  (1884)  pp.  257-83  (1  pi.}. 
t  Nature,  xxxi  (1885)  pp.  200-1. 
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found  was  three  feet;  yet  though  extremely  roagh,  this  was  re- 
trayersed  without  difficulty.  By  what  faculty  the  limpet  finds  ife 
way  back  is  not  yet  determined.  Eyesight  is  out  of  the  question 
owing  to  the  insufficient  development  of  the  eye.  In  two  cases  where 
the  tentacles  were  removed  one  found  its  way  back  speedily,  and  the 
other  several  days  after  the  operation.  To  destroy  any  possibility  of 
scenting  out  the  track  traversed,  it  was  repeatedly  washed  with  sea- 
water;  but  the  individual  found  its  way  back.  The  author  thinks 
that  the  snout  plays  some  part  in  helping  the  limpet  to  get  home,  and 
that  the  object  of  this  habit  is  to  avoid  being  washed  off  the  rocks  by 
the  tide,  they  being  able  to  hold  on  best  when  fixed  to  their  scars. 

Oill  in  Veptunea.* — ^H.  L.  Osbom  describes  briefly  the  develop- 
ment of  N^tunea  with  more  special  reference  to  the  formation  of  the 
giU. 

The  head,  foot,  and  vela  arise  as  ectodermal  thickenings  upon  one 
end  of  the  oval  egg ;  and  soon  upon  one  side,  thereby  designated  as 
dorsal  and  opposite  to  the  foot,  the  shell-gland  appears.  This,  at 
first  a  small  ring,  increases  in  size  and  its  rim  spreads  over  the  yolk 
at  the  end  opposite  the  head,  vela,  and  foot  until  it  has  covered  half 
the  egg,  but  the  area  immediately  around  the  head,  vela,  and  foot  is 
still  unencroached  upon.  This  area  is  in  part  the  region  of  the  future 
mantle,  and  just  in  front  of  the  margin  of  the  shell-area  it  forms  a 
thickened  ridge.  This  mantle  area  is  now  broadly  convex  as  though 
greatly  bulged  out  upon  the  dorsal  surface  of  the  body.  Upon  its 
surface  there  appears  a  row  of  finger-like  processes,  these  being  mere 
folds  or  thickenings  of  the  sur&ce  which  form  an  interrupted  ridge 
running  antero-posteriorly  upon  the  dorsal  surface  of  the  body.  Later 
this  dorsal  surfiEboe  begins  to  roll  inward  by  an  involution  which  begins 
near  the  head,  and  the  mantle  cavity  is  thus  formed  with  the  gill, 
which  has  been  carried  along  during  the  involution,  lying  upon  its 
roof.  .  The  formation  of  a  gasteropod  gill  is  here  x^uced  to  its 
simplest  terms,  namely,  a  series  of  dilatations  upon  the  outer  surface  of 
the  body.  This  mode  of  formation  is  entirely  opposed  to  the  conjec- 
ture of  Spengel  that  the  prosobranch  gill  is  as  a  ctenidium  which  has 
secondarily  become  fused  with  the  wall  of  the  mantle  cavity. 

The  Oenus  Helibct — B.  Bergh  has  an  essay  on  this  genus,  the 
representative  of  an  aberrant  group  of  the  family  of  the  ^olidias, 
which,  like  TethyB^  have  undergone  retrograde  metamorphosis.  From 
TethyB  it  is  distinguished  by  the  absence  of  special  gills  from  the 
base  of  the  papilla  and  by  its  much  less  developed  foot,  while  its 
pharynx  is  still  provided  with  the  mandibles  which  are  wanting  in 
the  TethyidsB.  Nine  species  have  been  described.  The  author  selects 
for  special  study  M,  papiUota  (de  Filippi)  from  the  Japanese  seas,  of 
whidi  he  has  had  three  specimens. 

Development  of  the  Oyster.t — ^P.  P.  C.  Hoek,  after  a  full  account 
of  previous  work  upon  the  subject,  details  some  new  facts  respecting 
the  development  of  the  oyster. 

*  JohuB-Hopkins  Univ.  Oiitmlars,  1v.  (1884)  p.  16. 

t  Zeitsobr.  f.  Wiss.  ZooL,  xlL  (1884)  pp.  142-54  (1  pi.). 

X  Tijd.  NedorL  Dierk.  Ver.  Sapplement  Deel  i.  (1883-4)  pp.  257-317  (1  pi). 


lOOLOGT  ABB  BOTANT^  MI0R08CX)PT,   STO.  227 

It  appears  that  the  ahell-glaiid  is  not  formed  by  a  mere  tbickening 
of  tbe  epiblasty  but  is  an  aotiuil  invagination  as  in  other  lamellibrancbs 
and  gasteropods;  subsequently  it  beoomes  a  simple  tbickening  of 
epiblast  and  secretes  a  ddicate  cbitinons  membrane — the  first  trace  of 
a  shell;  the  two  yalyes  are  not  formed  independently  as  was  stated 
by  Lacaze-Dnthiers ;  thus  the  shell  appears  to  originate  in  all  Molluscs 
after  the  same  fashion,  and  accordingly  y.  Ihering's  idea  that  the 
MoUusca  are  diphylic  must  be  reoeiyed  with  great  distrust.  The 
embzyo  next  acquires  a  preoral  circlet  of  cilia  in  the  middle  of  which 
is  a  thickening  of  epiblast,  the  cephalic  disk,  which  gives  rise  to 
the  cerebral  ganglia.  In  older  larvie  the  adductor  muscle  occupies  a 
place  which  shows  it  to  correspond  to  the  anterior  adductor  of  the 
Dimyaria,  while  in  the  adult  the  single  adductor  is  the  homologue  of 
ihe  posterior  adductor.  The  branohiffi  are  developed  as  single  filuments 
united  only  at  their  bases — an  argument  in  favour  of  regarding 
filamentous  branchiie  as  a  more  ancient  condition  than  the  lamellar 
hnmchisd  of  adult  bivalves.  Dr.  Hoek  made  a  number  of  very  careful 
experiments  (by  means  of  an  apparatus  figured  in  the  text)  to  determine 
how  the  young  fix  themselves;  his  results  are  not  positive  but  he 
inclines  to  tlie  belief  that  there  is  a  small  byssus  present 

Byssogenoos  Olands  and  Aquiferous  Fores  in  Lamellibranchs.* 
— T.  Barrois  points  out  that,  in  Hie  present  state  of  our  knowledge, 
it  is  generally  admitted  that  the  byssus  is  the  secretion  of  special 
^ands  (glandula  byssipara);  he  is  now  able  to  demonstrate  that, 
with  rare  exceptions,  all  lamellibrancbs  exhibit  more  or  less  well- 
marked  traces  of  this  byssogenous  apparatus. 

Taking  (Jardium  eduU  as  our  type,  we  there  find  the  organ  con- 
sisting of  a  groove,  placed  on  the  lower  surface  of  the  foot,  of  glands 
at  the  sides  of  the  groove,  of  a  canal  which  extends  from  it  to  the 
more  or  lees  spacious  cavity  of  the  byssus,  and  of  compact  masses  of 
byssogenous  glands  which  pass  the  products  of  their  secretion  into 
the  cavity.  This  last,  as  well  as  the  canal  and  the  groove,  is  lined 
by  a  cylindrical  epithelium.  In  (7.  edvUe  the  byssus  is  formed  by  a 
simple  hyaline  filaunent. 

In  more  developed  types  {Myiilus^  Finna^  &c.)  the  glands  are  much 
denser,  and  the  anterior  extremity  of  the  foot  is  prolonged  to  form 
the  linguiform  muscle ;  the  lamella  of  the  cavity  of  the  byssus  are 
more  numerous,  and  the  filaments  form  a  tuft.  In  Anomia  differen- 
tiation is  carried  much  further,  for  the  byssus  becomes  charged  with 
carbonate  of  lime,  and  forms  the  ossicle. 

In  the  types  where  the  organ  undergoes  retrogression,  we  find 
that  there  may  be  a  very  short  groove,  or  none,  and  no  glands  (Donoo;, 
ZWItna) ;  sometimes  the  groove  and  cavity  are  present,  but  no  glands 
(JTncttM^ ;  sometimes  only  a  delicate  blind  canal  can  be  distinguished, 
formed  by  a  simple  layer  of  epithelial  cells  {Psammobia  teUina).  In 
Phdcu  or  Solen  there  are  no  signs  of  groove,  cavity,  or  glands. 

As  the  author  has  examined  more  than  fifty  species  and  types  of 
every  family  except  the  Trigoniidaa  and  TridacnidflB,  and  has  found 

*  Comptes  Reudas,  c.  (1885)  pp.  188-90. 
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the  bjssos  apparatns  almost  always  represented,  he  is  inclined  to 
regard  it  as  a  charaoteristio  organ  of  the  Lamellibranch  type. 

He  has  been  led  to  think  that  the  so-called  poii  aqniferi  are 
nothing  more  than  the  orifices  of  degraded  byssogenons  glands.  If 
water  does  really  enter  the  circulatory  system,  Bwrois  is  of  opinum 
that  it  mnst  do  so  by  fine  interoellolar  canals,  or  by  endosmosis,  or 
some  other  way,  but  not  by  the  *^  pori  aqniferi." 

Vervons  System  of  Embryos  of  Limacina,  and  fhe  Belations 
of  fhe  OtoojTit.* — 8.  Jonrdain  finds  that  in  the  embryos  of  Limadna 
the  peri-oesophageal  ganglionic  masses  differ  considerably  from  those 
of  the  adult;  the  posterior  post-odsophageal  ganglia,  which  are 
markedly  asymmetriciEJ,  are  feebly  deyeloped,  and  widely  separated 
from  one  another ;  the  intermediate  ganglia  hare  distinct  connectiTes, 
and  the  anterior  are  still  connected  l^  two  oommissnral  bands.  In 
the  adnlt  there  is  a  marked  concrescence  of  all  these  parts.  The 
auditory  nerve  arises  from  a  small  ganglionic  nucleus^  placed  on  the 
course  of  the  connection  which  unites  the  intermediate  mass  of  the 
post-cBsophageal  group  of  ganglia  with  the  pedal  ganglion ;  and  the 
otocyst  is  at  first  proyided  with  a  stalk,  which  is  formed  by  the 
auditory  nerve.  The  author  disagrees  with  the  view  of  Lacase- 
Onthiers  that,  whatever  be  the  position  of  the  otocyst,  it  is  always 
innervated  by  the  cerebroid  ganglia.  Jonrdain  does  not  regard  the 
otocyst  as  a  true  auditory  organ,  but  as  an  apparatus  by  means  of 
which  the  animal  becomes  acquainted  with  the  least  chaiiges  in  the 
nature  of  the  surface  to  which  its  foot  is  applied,  or  in  the  water  in 
which  it  moves. 

Shells  of  HollnBCB.t — In  1858  G.  Bose  explained  the  different 
powers  of  resistance  observed  in  shells  of  molluscs  within  the  same 
geological  stratum  by  a  theory  that  the  parts  that  resisted  best  were 
composed  of  calcite,  and  the  least  resistent  of  aragonite.  The 
external  *'  prismatic  "  layer  of  a  typical  shell  alone  contained  calcite, 
the  "mother-of-pearl"  and  '* porcelain"  layers  showing  aragonite. 
Two  axes  of  double  refraction  were  seen  in  the  "  mother-of-pearl " 
layer,  and  the  theory  was  proved  by  careful  observations  of  hardness 
and  specific  weight 

Herr  v.  Giimbel  has  recently  investigated  the  subject,  and  finds  that 
the  data  for  determining  the  question  by  specific  weights  are  useless, 
because  of  the  presence  (1)  of  animal  matter  up  to  1 '  5  per  cent,  in 
proportions  varying  in  the  different  layers,  and  (2)  of  foreign  and 
non-calcic  matter.  The  typical  shell  consists  (1)  of  an  outer  '*  honey- 
comb" layer,  so  called  because  calcification  has  taken  place  in  vertical, 
hexagonal  cells,  largely  subdivided,  formed  by  a  stout  membrane; 
(2)  of  a  *'  mother-of-pearl "  layer  made  up  of  numerous  paraUel  hori- 
zontal membranes,  vertically  united  at  intervals  by  connections  of  an 
organic  nature  wiUi  the  small  intervals  between  their  parallel  lamelln 
filled  with  the  calcifying  substance;  and  (8)  of  an  ** ivory"  layer 

*  Oomptes  Bendus,  c.  (1885)  pp.  383-5. 

t  Zeitaehr.  Deutsoh.  Oeol.  Gesell.,  zxvi.  (1884)  p.  386.    See  Natmfonoher, 
xvlii.  (1885)  pp.  15-7. 


BOOLOQT  AND  BOIAKY,  KIOBOeOOPT.  BIO.  229 

(s  the*' porcelain"  layer  of  Bobo)  made  np  of  spindle-shaped  needles 
of  calcifying  substance  with  a  very  small  admixture  of  organic  matter. 
The  iridescence  of  the  **  mothezH>f-pearl "  layer  is  due  primarily  to 
the  aboye-mentioned  fine  lamellar  structorey  and,  secondly,  to  the 
optical  properties  of  the  organic  membranes.  Finally,  the  organic 
membranes  of  all  layers  are  in  themselyes  biaziaL 

The  author  was  thus  reduced  to  inyestigate  the  question  of  the 
heteromoiphy  of  the  calcification  by  subjecting  like  portions  of  the 
seyeral  layers,  compared  with  like  masses  of  calcite  and  aragonite  in 
yarious  modes  of  aggregation,  to  the  action  under  atmospheric  pressure 
of  water  through  which  for  two  months  was  passed  a  continuous 
stream  of  carbonic  acid  gas.  The  results  proyed  that  the  state  of 
aggregation  was  the  measure  of  degradation.  Compact  masses  were 
readily  dissolyed,  whereas  looser  aggregations— alike  of  calcite, 
aragonite,  or  layers  of  shells — ^resisted  dissolution  in  a  degree  com- 
mensurate with  the  compactness  of  their  structure.  Thus,  in  shells, 
the  outer,  compact,  *' honeycomb  *'  layer  resisted  degradation  much 
more  than  the  scaly  organization  of  the  '*  mother-of-pearl "  layer,  and 
this  latter  again  proyed  more  resistent  than  the  fibrillar  '^iyory" 
layer.  This  result  is  in  harmony  with  geological  experience,  according 
to  which  the  last-named  layer  is  rarely  found,  and  the  compact 
*^  honeycomb  "  layer  is  the  best  preseryed. 

Hinge  of  fhe  Shells  of  Bivalyes.* — ^This  has  been  systematically 
examined  by  M.  Neumayr,  who  suggests  the  following  classification 
of  the  biyalyed  MoUusca : — 

L  CsTFTODONTA  ^Palnoconchie).  Palaeozoic,  thin-shelled  forms, 
especially  Silurian,  with  no  teeth  to  the  hinge,  or  at  best 
feeble  traces,  and  an  entire  palHal  impression. 

e.  g.  Dtto&'na,  AnHpleura^  &o, 
n.  DssM ODOHTA.    Tcoth  absent  or  irregular,  deyeloped  when 
present  in  intimate  relation  with  the  ligament-bearing 
portions  of  the  shelL 

e.  g.  Pholas^  Mya^  Xaetra^  &o. 
ILL  Taxodomta.    Numerous  teeth,  undi^erentiated,  arranged  in 
a  series. 

e.  g.  ilrca,  NucuUk, 
IV.  HiTZBonoNTA.    Teeth  few,  clearly  differentiated  into  alter- 
nating cardinals  and  laterals,  which  fill  corresponding  pits 
in  the  opposite  yalye. 

e.  g.  CaitUitm,  AstoiriB^  Oy^fina^  Donax^  &c. 
(All  the  aboye  four  groups  haye  two  similar  adductor-muscle 
impressions,  and  together  form  the  old  class  of  Homomtabia.) 

y.  Dtsodohta  (Anisomyaria).  Teeth  absent  or  irregular,  with 
either  two  yery  diBsimilar  muscular  impressions,  or  only 
one. 

[a)  Heteromyaria. 
?)  Monomyaria, 


*  BB.  K.  Akad.  Wias.  Wien,  IxxxyUL  (1884)  pp.  385-420  (1  pi.). 


230  BUMMABT  or  CUBBEMT  B3KBAB0HB  BXLATINa  TO 

Shell  of  Lamellibraiiohiata.* — ^An  inyestigatioii  of  the  stractnie 
and  derelopment  of  the  shells  of  a  great  number  of  Lamellibranchiata 
had  led  W.  Miiller  to  distrngnish  two  chief  Tarieties — (1)  Shells 
which  are  only  here  and  there  oonneoied  with  the  mantle;  the 
organic  snbstance  of  the  mother-of-pearl  layer  ia  membranous. 
(2)  Shells  which  are  continuously  grown  to  the  mantle ;  the  oi^anic 
sniMrtance  of  the  mother-of-pearl  layer  forms  a  network.  Only  Gffdat 
belongs  to  the  second  group ;  the  former  contains  all  other  Lamelli- 
branchs. 

KoUnacolda. 
a.  Tnnioata. 

Erolntion  of  the  Blood-vessels  of  fhe  Test  in  Tnnioata.  f—W.  A. 
Herdman  describes  the  arrsngement  of  the  dronlatory  system  in 
the  test  of  Ascidians.  The  extent  to  which  this  is  deyeloped  varies 
greatly  in  the  different  species.  A  series  of  simple  Ascidians  could 
be  formed  showing  all  conditions  between  the  two  extremes,  and  also 
exhibiting  very  varied  arrangements.  The  most  interesting  modifica- 
tions are  in  the  genus  ChdeoUu^  in  which  there  is  a  great  development 
of  the  vessels  just  on  the  surfAoe  of  the  test,  and  separated  from  the 
surrounding  medium  by  a  very  thin  layer  of  tissue,  and  it  may  in  this 
case  act  as  an  accessory  organ  of  respiration,  an  idea  supported  by 
the  condition  of  the  corresponding  system  of  vessels  in  some  of  the 
compound  Ascidians. 

The  first  stages  in  the  evolution  of  the  ^respiratory"  vessels  the 
author  imagines  to  be  as  follows : — ^As  the  ancestors  of  the  Asddiida 
lost  the  power  of  reproducing  by  gemmation,  the  vascular  stolons 
became  rudimentary,  until  they  were  useful  merely  as  adhering  organa 
For  some  time  they  would  only  be  produced  at  the  posterior  end  of 
the  test  (their  original  position  in  the  ClavelinidsBX  but  in  course  of 
time  they  would  extend  further  forwards  along  tne  left  side  of  the 
body  (the  side  upon  which  most  simple  Ascidians  lie),  so  as  to  anchor 
the  animal  more  securely.  They  would  then  probably  (in  some  not 
very  remote  ancestor  of  Oiana)  b^gin,  while  still  acting  as  adhering 
(HTgans,  to  be  of  some  slight  use  in  respiration,  and  would  conse- 
quently, by  the  action  of  natural  selection,  be  evolved  gradually  into 
a  larger  system  of  vessels.  The  only  difficulty  is  the  passage  from 
the  Clavelinid  to  the  Cionid  arrangement,  from  the  genuniparous 
stolon  to  the  first  traces  of  a  respiratory  system.  This  can  be  ex- 
plained by  assuming  that  the  rudimentary  stolons  after  they  had  lost 
their  primary  function  became  useful  as  adhering  organs,  and  conse- 
quently were  retained  or  possibly  increased  by  the  action  of  natural 
selection  until  their  respiratory  fanction  became  established. 

Kicroscopic  Elements  serving  for  the  Determination  of  the 
CynthiicbaB.^ — ^H.  de  Lacaze-Duthiers  describes  a  method  of  readily 
determining  the  species  of  Cynthiidaa  by  microscopic  characters, 
without,  however,  injuring  the  specimens. 

•  Zool.  Anzeig.,  viii.  (1885)  pp.  70-5. 
t  Nature,  zxzi.  (1885)  pp.  247-9  (5  figs.). 
X  Gomptos  Bendus,  xcix.  (1884)  pp.  llOS-6. 
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Within  the  Qrifioes  of  the  Afioidians  is  a  thin  layer  of  tissue, 
which  is  evidently  a  continnation  of  the  exterior  tunic,  and  is  styled 
by  the  author  ''  tunique  r^fl^chie."  The  free  surfiaoe  of  this  is  in  some 
species  ooTered  with  three  distinct  forms  of  microscopic  bodies — 
needles,  scales  with  rounded  margins,  and  forked  scales*  At  their 
baee,  between  the  thicker  prolongations  of  their  margins,  is  a  large 
nucleus,  readily  coloured  by  reagents,  and  often  surrounded  by 
protoplasmic  particles  endowed  witib  a  very  marked  movement,  which 
evidentiy  proves  the  cellular  origin  of  these  scales.  Other  species 
are  free  from  the  bodies  in  question,  and  the  author  therefore  divides 
the  GynthiidsB  into  armed  and  unarmed. 

To  determine  the  species  of  CytUhia  all  that  is  necessary  is  to 
remove  a  minute  portion  of  the  reflected  tunic  from  an  extended 
orifice  with  sharp  scissors  and  place  it  under  the  Microscope.  The 
scales  require  high  powers,  sometimes  400-500. 

Doliolum.* — B.  Uljanin  has  a  monograph  on  this  remarkable 
Tunicate,  the  life-history  of  which  he  groups  somewhat  differentiy 
to  his  predecessors — Gegenbaur,  Fol,  and  Grobben.  The  larva  gives 
rise  to  the  **  nurse-generation,"  which  has  a  ventral  stolon,  and  nine 
muscular  bands ;  the  stolon  gives  off  primitive  buds,  which  form  the 
material  for  the  sexual  generation ;  this  is  polymorphous,  and  contains 
three  forms;  (a)  the  nutrient  animals  are  abnormally  constructed, 
have  no  generative  products,  and  serve  to  nourish  the  nurses;  (fi) 
foster-animals,  which  have  eight  muscular  bands,  no  generative  pro- 
ducts, but  serve  for  the  production  of  the  buds  whence  the  (y)  gene- 
rative ftni'imAla  are  formed  ;  these  last  have  eight  muscular  bands,  and 
completely  developed  generative  organs;  their  ova  give  rise  to  the 
tailed  larvad. 

The  first  chapter  gives  a  schematic  account  of  the  structure  of 
DoUolumj  of  the  structure  of  the  generative  animal,  and  of  the  mode 
of  development  of  the  ova  in  the  ovary.  In  the  second  chapter  we 
have  a  history  of  the  development  of  the  larva  from  the  egg,  from 
which  it  seems  to  be  clear  that  the  enteric  cavity  (including  the 
pharyngeal  cavity^  of  Doliolum  is  not  the  homologue  of  the  same 
parts  in  the  Ascidians,  nor  the  doacal  cavity  of  Doliolum  that  of  the 
atrium  of  Ascidians.  It  enables  us  also  to  come  to  some  conclusions 
as  to  the  morphology  of  the  rudiment  of  the  nervous  system ;  it  opposes 
the  riew  of  Julin  that  the  ciliated  pit  of  Tunicates  is  the  homologue 
of  the  hypophysis  cerebri  of  Vertebrates;  the  branchial  nerve  of 
Lolidum  is  not  part  of  the  peripheral  nervous  system,  but  can  be  best 
compared  to  the  nerve-cord  found  in  the  tail  of  larval  Ascidians. 
The  third  chapter  deals  with  the  conversion  of  the  larvas  into  the 
ntirses,  and  the  structure  and  metamorphosis  of  the  nurse;  many 
points  with  regard  to  the  latter  have  been  already  well  treated  of  by 
Grobben. 

In  the  fourth  chapter  the  separation  of  the  primitive  buds  from 
the  stole  prolifer  of  the  nurse  is  described ;  these  buds  wander,  and 
divide  again  into  buds,  which,  in  their  turn,  become  fixed  to  the  ouV 

*  Fauna  nnd  Flora  des  Golfes  von  Neapel,  z.  (1884)  140  pp.  (12  pIs.X 
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growth  from  the  doiml  aide  of  the  nmse,  and  to  the  Tentral  outgrowth 
of  the  foeter-aniinaL  The  derelopoient  of  the  three  diflEerent  fomiB  of 
the  sezaal  generation  from  the  buds,  and  the  structore  of  the  nutrient 
and  foster-animals,  are  described  in  the  fifth  chapter.  In  the  siztb, 
the  first  point  discussed  is  the  relation  of  the  reprodactiYe  pro- 
cesses of  Doliolum  to  those  of  other  Tnnioates ;  Uljanin  beUeves  that 
he  has  demonstrated  that  the  alternations  of  generation  in  DoUchm 
are  confined  to  two  generations,  and  that  the  process  is  much  simpla 
than  has  been  generally  supposed.  There  can  be  no  doabt  that  the 
/>a{»c/Hiii-narse  corresponds  to  the  nnrse  of  other  altematelj  genersting 
Tonicata ;  like  the  solitary  Salpa  and  the  cyathozooid  of  Pffrosoma,  it 
is  proyided  with  a  stdo  prolifer ;  the  sexual  generation  clearly  cor- 
responds to  the  ascidozooids  of  Pyro8oma  and  the  obain-form  of  the 
Salpida.  Bnt  it  is  essentially  distingaished  by  its  polymorphism, 
which  appears  to  be  unique  among  the  Tunicata.  Its  relations  to 
Anckinia^  DUtaplick^  and  ikdemniwrn^  are  afterwards  considered. 

The  next  question  which  arises  is  as  to  the  origin  of  metagenesis 
among  the  Tunicata.  The  Appendiculata  appear  to  be  the  oldest 
members  of  the  group,  and,  like  the  Yertebrata  to  which  they  stand 
nearest,  they  are  not  metagenetic ;  the  origin  of  the  phenomenon  must 
be  sought  for  in  the  division  of  extremely  early  stages  of  development, 
in  which  the  tissues  were  very  slightly  differentiated ;  this  being  of 
advantage,  might  in  time  come  to  be  constant ;  later  it  would  be 
converted  into  budding  and  carried  on  to  somewhat  later  stages  of 
development ;  this  view  is  rendered  the  more  probable  by  the  obaervBr 
tion  of  Bauber  that  divisions  sometimes  oocur  in  vertebrate  embryos, 
where  they  are  of  course  only  exceptional,  and  only  lead  to  terato- 
logical  cases,  and  is  supported  by  the  fact  Uiat  asexual  multiplication 
occurs  at  a  very  early  stage  in  the  development  of  Tunicates.  The 
prolongation  of  the  period  of  formation  of  die  stole  prolifer  led  to  the 
institution  of  the  asexual  and  independent  being  which  is  known  as 
the  nurse ;  and  this  is  very  variously  constituted  in  various  Tunicates. 
The  author  gives  a  table  to  show  the  advantage  to  the  species  of  the 
formation  of  buds,  from  which  we  learn  that  while  in  the  simple 
Ascidians,  which  are  exclusively  produced  by  sexual  moans,  sixty-four 
individuals  come  from  one  egg  by  the  fourth  generation,  the  Cydo- 
myaria,  whose  larvae  are  converted  into  nurses,  give  rise  by  the  fourth 
generation  to  16,384  individuals.  By  the  fourth  generation  of  B(h 
tryUus  one  egg  has  given  rise  to  six  millions  of  individuals.  What 
we  know  of  tibe  mode  of  reproduction  of  the  Tunicata  leads  us  to 
suppose  that  there  is  not  in  all  cases  a  regular  alternation  of  genera- 
tions, but  that  agamic  reproduction  is  sometimes  combined  with  sexuaL 

The  second  or  systematic  part  of  the  monograph  first  discusses 
the  genealogy  of  the  Tunicata ;  the  author  inclines  to  the  view  that 
they  represent  a  side-branch  of  the  vertebrate  phylum,  whose  point 
of  origin  is  near  its  root.  As  already  said,  the  Appendicularia  are 
regarded  as  the  most  primitive  representatives  of  the  group;  they 
gave  rise  to  the  simple  Ascidians ;  thence  there  branched  off  the 
Salpidaa  on  the  one  hand,  and  the  compound  Ascidians  on  the  other; 
the  latter  gave  rise  to  the  social  Ascidians,  to  BotryUus^  and  to  Pyrv- 
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•oMo,  while  the  primitiYe  stock  was  oontiniied  on  thiongh  Anehinia  to 

The  second  chapter  of  the  systematio  part  treats  of  the  system  of 
theCydomyaria,  which  contains  Anchinia  and  DoUdum  ;  of  the  ktter, 
four  species  are  known — X>.  rnneUeri^  D,  rarumy  D,  ehrenbergi^  and 
D.  gegenbauri^  the  last-named  species  being  new.  The  two  species 
from  the  Pacific,  described  by  Qnoyi  and  Qaimard,  are  only  impei^ 
fectly  known — D.  deaUculatum  and  A  eaudcUum;  Anchinia  savigniana 
appears  to  be  referable  to  this  genus. 

Stmctnre  of  Distaplia.* — 6.  XJlianin  has  some  remarks  upon 
the  development  of  this  compound  Ascidian.  In  the  young  larv» 
that  have  not  yet  lost  the  tail  the  stolon  is  observable  in  the  neigh- 
bonrhood  of  the  heart ;  this  becomes  segmented  into  about  four  buds, 
which  soon  become  capable  of  independent  movement  and  wander 
into  the  mantle  of  the  larva  and  commence  to  divide.  The  free- 
swimming  larva  contains  thus  the  commencing  colony ;  presently  it 
disappears  and  the  mantle  only  is  lefb  behind,  which  forms  the  frame- 
work of  the  colony ;  the  sexual  organs  of  the  colony  are  developed 
at  different  times,  first  the  testes,  ^en  the  ovaries.  Contrary  to  the 
observations  of  Delia  Yalle,  it  appears  that  each  colony  contains  a 
number  of  individuals  not  produced  from  the  stolon  of  the  original 
larva ;  in  all  probability  these  are  developed  from  ova  produced  by 
the  colony,  which,  instead  of  wandering  forth  as  free  larv89,  make 
their  way  into  the  mantle  of  the  colony  and  remain  there.  It  is 
plain,  therefore,  that,  as  in  other  compound  Ascidians,  all  the  larvas 
do  not  make  use  of  their  swimming-tail|  but  remain  sometimes 
attached  to  the  same  colony. 

Slimy  Coatings  of  certain  Bolt6nia8.t — B.  v.  Lendenfeld  states 
that  a  stalked  solitary  Ascidian,  somewhat  like  BoUenia  audraltB^ 
occurring  in  Port  Jackson,  is  characterized  by  its  slimy  surface. 
This  slimy  coating,  which,  however,  does  not  extend  to  the  stalk,  is 
nothing  else  than  the  ova,  which  cover  the  suifiice  to  a  depth  of  2  mm. 
These  ova  are  surrounded  by  foUicula,  which  consist  of  prismatio 
cells  about  three  times  as  high  as  broad.  The  follicle-cells  are  filled 
with  highly  refractive  granules  that  are  nothing  else  than  a  mucous 
substance  which  is  preyed  forth  when  the  Ascidian  is  touched.  Out 
of  the  breeding  season  these  Ascidians  are  ordinary,  not  slimy 
Boltenias. 

y<  Brachiopoda. 

Digestive  and  Beproductiye  O^^ans  of  Crania.t— M.  Joubin 
describes  the  digestive  and  reproductive  organs  of  these  Brachiopods 
as  represented  in  the  Mediterranean  species. 

Contrary  to  what  is  observed  in  the  other  Ecardines,  the  anus  is 
exactly  in  a  line  with  the  mouth,  L  e.  in  the  plane  dividing  the  body 
into  two  lateral  symmetrical  halves.    The  mouth  opens  at  uie  base  of 

*  Zool.  Anzeig.,  viii  (1885)  pp.  40-4. 

t  Pxoc.  Linn.  Soo.  N.  S.  Wales,  ix.  (1884)  p  495. 

X  Ck)mpte8  Bendas,  xciz.  (1884)  pp  985-7. 
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the  bnudiial  grooYe,  and  hM  the  fann  of  a  flattened  fiuinel«  one  of 
whose  margins  bears  cirrhi.  The  OBSophagus  forms  a  cnnre  which 
rises  in  front  of  and  above  the  month ;  and  the  latter  is  therefore 
farther  back  than  the  OBsophagns  which  is  snspended  in  a  complicated 
ffirstem  of  lacmis  dne  to  the  enlargement  of  the  brachial  grooTes. 
The  stomach  is  large,  piriform,  and  possesses  towards  its  haae  a 
constriction  to  which  a  membrane  is  attached.  The  liver  is  well 
defined  and  more  distinct  from  the  stomach  than  in  the  Brachiopoda 
articulata.  The  intestine  bends  into  a  complete  ring  a  litUe  twisted 
at  the  side,  and  terminates  in  a  cylindrical  rectum  placed  obliquely. 
The  rectnm  is  mnch  larger  than  the  intestine  and  contains  at  the 
opening  of  the  latter  a  sort  of  valvnlar  fold.  The  anns  is  between  the 
two  great  posterior  muscles  and  traverses  a  thin  membrane  stretched 
between  them.  The  general  cavity  of  the  body  is  divided  into  two 
symmetrical  halves  by  a  vertical  membrane. 

The  sexes  are  separate;  and  the  genital  glands,  which  are  folly 
described  by  the  author,  are  identical  in  their  general  disposition  and 
mode  of  evacuation  of  the  products  in  the  two  sexes ;  their  histological 
structure  alone  varies. 

Arthropoda. 


Compound  Vision  and  the  Morphology  of  the  Eye  in  Inaeotik*'- 
B.  T.  Lowne's  paper,  noticed  Vol.  III.  (1883)  p.  644,  is  now  published 
in  extento,  8.  J.  Hickson  maintains  that  Mr.  Lowne  is  wrong  in 
denying  that  the  so-called  retinulae  are  the  nerve-end  cells  of  the 
Arthropod  eye  and  correspond  with  the  rods  and  cones  of  the  verte- 
brate eye,  and  he  disputes  the  statements  by  which  Mr.  Lowne  seeks 
to  prove  that  all  the  parts  of  the  eye  in  front  of  the  basilar  mem- 
brane are  dioptric  whilst  the  true  retina  is  situated  behind  it.  Both 
anatomical  and  physiological  considerations  prove  the  originalltheory 
to  be  true,  and  morphology  also  confirms  it.  In  the  ocellus  of  the 
water-beetle  larva  the  retina  is  a  simple  cup  of  pigmented  hypodermic 
cells  in  which  the  optic-nerve  fibrils  may  be  readily  seen  to  terminate, 
and  these  cells  are  most  certainly  homologous  with  the  retinula  oells 
of  the  so-called  ^  compound  "  Arthropod  eye,  as  shown  by  Gienacher. 
GlaparMe  and  Weismann's  researches  on  ike  development  of  the  eye 
confirm  the  morphological  deductions. 

The  '*  bacilli  "  of  Lowne  are  connected  with  nerve  fibrils  on  both 
sides  and  thus  differ  from  "nerve-end  cells"  in  one  of  their  two 
fundamental  characters.  Moreover  the  bacillar  layer  is  often  quite 
devoid  of  pigment,  no  retina  purple  has  been  demonstrated  and  the 
layer  is  not  always  presentf 

Wings  of  Hymenontera.t — An  elaborate  memoir  by  E.  Adolph 
deals  wiUi  the  morphology  of  the  wings  of  Hymenoptera  from  the 
point  of  view  of  the  nervures  and  their  relations  in  different  species. 

•  Nature,  xxzL  (1885)  pp.  341-2. 

t  See  also  letter  in  reply  oy  Mr.  Lowne  in  support  of  his  views,  and  rejoinder 
by  Mr.  Hiokson.    Nature,  xxxi.  (1885)  p.  433. 

X  Verb.  K.  Leopold-Carol.  Acad.,  xli.  (1884)  pp.  61-182  (6  pis.). 
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It  oantaiDS  a  most  minnte  comparisoii  of  the  fore  and  bind  wings  of 
a  groat  nmnber  of  different  speeies  illustrated  by  figures,  of  wbicb  it 
is  impossible  to  giye  any  idea  in  a  short  abstract ;  the  conclusions  to 
which  the  author  is  led  are,  among  others,  that  the  Siricidie  represent 
the  most  primitiye  group  among  the  Hymenoptera,  since  they  retain 
the  embryonic  character  of  fully  dcYcloped  trache»  in  the  wings ;  an 
immense  number  of  details  tabulated  for  the  purposes  of  comparison 
are  given  of  the  wing  nervures  of  specimens  of  Apis  meUifica  from 
▼arions  countries,  and  the  yarietiee  which  they  exhibit  are  thus 
rendered  evident. 

8.  AraiThnirta. 

IHgestiye  Apparatus  of  Spiders.* — This  is  the  subject  of  an 
elaborate  paper  by  Dr.  Bertkau,  who  chiefly  studied  Atypua  piceua. 

The  transverse  curved  mouth-opening  is  bounded  by  an  '*  under  lip  " 
(s  a  direct  prolongation  of  the  breast-plate)  and  an  "  upper  lip  "  (for- 
merly styled  ^  tongue  ")  which  is  not  homologous  with  the  upper  jaw  of 
Crostaoea  and  insects.  The  cavity  of  the  mouth  is  lined  by  a  superior 
and  an  inferior,  corrugated,  homy,  palatal  plate,  each  transversely 
convex  upwards.  A  groove  traverses  the  upper  plate  and  is  continued 
into  the  pharynx.  The  muscles  to  the  pharynx  serve  not  for  altering 
its  form  or  volume,  but  merely  to  hold  die  organ  firm.  The  pharynx, 
piercing  the  central  nervous  system,  runs  sharply  upwards  to  enlarge 
into  the  horizontal,  quadrilateral  stomach,  X-i^ped  in  section,  whidi 
lies  in  a  depression  of  the  ento-skeleton,  to  wluch  and  to  the  sur- 
rounding parts  it  is  joined  by  muscles.  So  far  the  digestive  apparatus 
has  been  formed  by  the  stomodsum.  The  mid-gut  is  characterized 
by  the  formation  of  csaca,  which  (1)  in  the  cephalothorax  are  simple, 
in  three  pairs  (in  Aiypua,  but  more  in  other  genera)  not  connected 
together  by  special  tissue,  whilst  (2)  in  the  abdomen  Uiey  are  compli- 
ctied  by  secondary,  tertiary,  &c.,  tubes,  which  are  bound  together  by 
connective  tissue  to  form  a  compact  mass.  Pigment  appears  in  the 
intestine  in  the  abdomen. 

In  the  cephalothorax  lies  what  Plateau  has  compared  with  the 
&t-body  of  Insects,  and  Bay  Lankester  has  called  lacunar  connective 
tissue.     In  part  this  is  glandular,  according  to  Bertkau. 

In  the  abdomen  the  intestine  runs  at  first  along  the  upper  con- 
vexity beneath  the  dorsal  vessel,  and  at  its  highest  point  gives  off 
on  either  side  two  pairs  of  ramifying  casca  which  form  the  "  chyle- 
stomach  "  (formerly  called  '*  liver  "),  and  then  passes  into  the  cloaca,  a 
posterior  dbOatation  of  the  final  duct  of  the  MEdpighian  organs.  Ihr. 
Bertkan  then  gives  an  interesting  account  of  the  histology  of  the 
digestive  tract  and  its  organs,  pointing  out  that  in  winter  the  connec- 
tive tissue  joining  together  the  oflBsets  of  the  tract  with  the  Malpighian 
vesselB,  is  concerned  no  longer  with  assimilation  of  food,  but  with 
reproduction,  as  is  the  epithelium  of  the  casca  of  the  intestine.  Dr. 
Bertkau  states  that  certain  abdominal  elliptical  cells  of  this  epithelium 
go  to  form  for  the  most  part  ova,  or  spermatozoa,  by  means  of  their 

*  Arch,  t  Mikr.  Anat,  xxiv.  (1884)  pp.  398-451  (2  pla.). 
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oell-<xmtent8  oombined  with  tliat  of  the  oelLs  of  the  oonneotiyetiBsae. 
What  G^^  oalled  a  ▼esicula  BeminaliB  is  really  a  lobated  gland 
which  fonns  a  secretion  capable  of  dissolying  muscles  and  other  pro- 
toplasmic portions  of  the  spider's  prey,  food  being  always  taken  in  a 
liquid  form. 

Btmctnre  and  AfflnitieB  of  Phytopns.* — J.  P.  McMnrrich  confirms 
Landois'  statements  as  to  the  adult  nature  of  Phytopta  and  the  exist- 
ence of  two  pairs  of  almost  aborted  limbs  in  addition  to  the  two  pairs 
developed.  In  P.pyri  Sch.  a  pair  of  small  tubercles  may  be  seen  on 
either  side  just  anterior  to  the  genital  plate.  They  are  smaller  in  the 
form  obseryed  than  they  are  represented  in  Landois'  figures;  but 
nevertheless  decidedly  larger  than  the  wart-like  structures  whidi 
support  the  body  setsd.  Of  their  existence  the  author  has  no  doubt^ 
but  that  they  represent  legs  is  not  quite  so  clear,  though,  on  a  priori 
grounds,  they  must  be  supposed  to  do  so.  The  PhytopU  are,  he  con- 
siders,  much  more  closely  allied  to  DewMdex  than  to  any  other  forms. 

Aoari  inhabiting  the  Quill  of  Feathers-f — IB.  L.  Trouessart  has 
met  with  Syringcphihu  bipectinaius  in  the  quills  of  a  very  large  num- 
ber of  birds,  so  that  the  genus  may  be  considered  to  be  wide-spread. 
The  genus  Pieobf  a,  found  in  the  subcutaneous  ceUular  tissue  of  Pieiu 
eofittf,  forms  a  distinct  though  closely  allied  genus,  and  should  have 
the  same  habits.  The  two  genera  constitute  a  small  group,  degraded 
by  parasitism,  of  the  subfamily  Chdiferidmy  and  are  characteriseed  by 
the  elongated  vermicular  form  of  the  body  and  the  atrophy  of  the  palpL 

Syringophilus  occurs  in  the  quills  of  the  wing  and  tail  feathers 
and  often  in  those  of  the  wing  coverts.  In  the  infected  feathers  the 
quill  has  lost  its  transparency ;  instead  of  the  regular  cones  formed  by 
the  retreat  of  the  pith,  only  an  opaque  and  pxdverulent  substance  is 
distinguishable,  which  under  the  Microscope  is  seen  to  be  formed  of 
living  but  almost  inert  Syringophili  of  all  ages,  surrounded  by  their 
cast  skins,  blackish  faeces,  and  the  debris  of  the  cones  on  which  they 
have  fed.  It  is  probable  that  they  escape  in  the  autumn,  when  the 
dried-up  feathers  are  ready  to  fall,  and  go  in  search  of  quarters  in 
new  feathers,  into  which  they  enter  by  the  still  open  upper  umbilicns. 
Their  exit  from  the  dried  feathers  is,  on  the  contrary,  made  through  the 
lower  umbilicus  which  becomes  free  at  the  autumnal  moulting;  and 
it  is  through  this  orifice  likewise  that  Picrdbia  penetrate  into  the  sub- 
cutaneous cellular  tissue.  Oonfirmation  is  lent  to  this  by  the  facts 
observed  in  connection  with  the  plumicolous  Sarcoptids.  In  winter 
they  retreat  to  the  skin  which  is  then  covered  by  a  thick  down,  and 
like  PterclichuB  (Faldger)  rostrattu,  penetrate  the  subcutaneous  cellu- 
lar tissue,  but  always  by  way  of  tlie  quill  of  the  feather,  which  is 
thus  only  a  passage  and  not  the  normal  habitat  as  it  is  for  Syring<h 
philuB. 

Presence  of  a  Cozal  Oland  in  Oaleodes.}— J.  Madeod  reports 
the  discovery  of  a  coxal  gland  in  the  cephalothorax  of  OaUodes 

*  Johns-Hopkins  Univ.  Gironlars,  iv.  (1884)  p.  17. 
t  Gomptes  Bendas,  xoix.  (1884)  pp.  1130>3. 
X  BuU.  Acad.  Belg.,  Uu.  (1884)  pp.  655-6. 
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araneoideif  very  siinilar  to  that  described  by  Bay  Lankester  in 
Linmku  and  TariouB  other  Arachnids.  In  Oaleode$  it  consists  of  a 
nninber  of  coiled  glandular  tubes,  the  epithelial  wall  of  which  is 
fonned  by  a  layer  of  cylindrical  cells,  at  least  four  times  as  high  as 
broad;  the  protoplasm,  of  which  a  fourth  or  a  fifth  of  the  cell  is 
formed,  is  sometimes  limited  by  a  distinct  membrane.  The  rest  of 
the  cell  is  composed  of  a  refractive,  radially  striated  mass ;  the  lumen 
of  the  tnbe  is  partly  filled  by  granular  matter,  which  appears  to  be 
degenerated  protoplasm. 

The  author  adds  that  he  has  failed  to  find  any  trace  of  coxal 
glands  in  Epeira  eorufito,  E,  diadema,  Lycosa  sp.,  Chtbiona  pall%dula, 
JTaipiMa  mueoBOy  or  Argyroneta  aqmticcL, 

••  Omstaoea. 

Spermatogenasis  in  Decapod  Gmstacea.* — A.  Sabatier  has 
especially  studied  Aitacus^  Cardnua,  Orangon^  Faguriu^  and  8eyUaru$j 
but  the  fMsts  observed  were  so  uniform  that  he  cannot  doubt  that 
what  he  saw  will  hold  good  for  the  whole  group. 

Taking  AjUaetu^  he  found  that  some  of  the  nuclei  of  the  wall  of 
the  testicular  culs-de-sac  underwent  direct  segmentation,  increased  in 
siae,  became  spherical,  and  projected  into  the  cavity.  These  nuclei, 
which  are  composed  at  first  of  a  homogeneous  protoplasm  with  a 
central  nucleolus,  soon  grow  considerably,  and  cshibit  a  plexus  of 
ehromatin-grains ;  the  zone  of  protoplasm  which  surrounds  them  is 
at  first  barely  visible  but  gradually  thickens.  Thence  result  large 
cells,  with  lATse  nuclei,  which  invest  the  wall  of  and  almost  fill  the 
eol-de-sac.  These  are  protospermatoblasts  formed  by  the  direct 
division  of  the  spermatogonia. 

In  each  protospermatoblast  several  ehromatin-grains  appear  in 
the  protoplaon;  &eee  fuse,  and  so  give  rise  directly  to  several 
refractive  and  homogeneous  masses;  these  deutospermatoblasts  un- 
dergo direct  division ;  they  grow,  become  spherical,  and  form  in  time 
the  spermatozoa.  While  this  is  going  on  the  nuclei  of  the  proto- 
spermatoblasts become  pale  and  atrophy ;  the  cellular  body  under- 
going disaggregation,  the  deutospermatoblasts  are  set  free.  At  a 
Uter  stage  flJl  the  nuclei  of  the  protospermatoblasts  are  found  to 
have  disappeared,  and  the  cul-de-sac  is  filled  with  deutospermato- 
blasts imbedded  in  a  granular  medium,  which  contains  no  chromatin 
and  is  formed  by  the  debris  of  the  cell-body  of  the  protospermato- 
blast 

The  maximum  size  of  the  deutospermatoblasts  is  0*  02  mm. ;  the 
chromatin  is  at  first  diffused,  or,  the  nucleus  is  not  yet  differentiated ; 
this  appears  by  gradual  condensation;  highly  refractive  granules 
appear  in  the  surrounding  protoplasm,  which  at  the  same  time 
lapidly  loses  its  colour.  The  nucleus  becomes  flattened,  undergoes 
some  migrations,  gradually  atrophies,  and  finally  disappears.  A 
corona  of  protoplaemiic  prolongations  completes  the  spermatozoon. 

The  author  points  out  that  the  view  of  Grobben  and  others  that 

*  Gomptea  RenduB,  a  (1885)  pp«  391-3, 
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the  flpermatosoft  uiae  by  trae  Begmentation  of  tlie  mother-cells  is 
incorrect,  uid  that  it  ariaeB  rather  by  direct  genesis  in  the  protoplasm 
of  the  protospermatoblast,  and  that  it  is,  therefore,  the  homologae  of 
the  oorposcles  which  appear  in  the  yolk  of  the  egg  and  form  the 
foUicolar  cells.  In  fine,  it  obeys  the  laws  already  enonciated  hy 
Sabatier. 

Development  of  the  Egg  and  Formation  of  the  Primitiye  Layen 
in  Cnma  Bathkii.* — H.  Blanc  in  this  paper  seeks  to  establish  so 
affinity  between  the  development  of  the  CamacecB  and  that  of  certain 
Isopoda,  Oniicui  amongst  others. 

Brain  of  Asellns  and  Clecidot8Ba.t — ^A.  S.  Packard  has  studied  the 
stmctnre  of  the  brain  and  organs  of  sight  of  AseUut  communis^  and 
compared  it  with  that  of  the  same  parts  in  the  blind  CecidoicM  $typa. 
The  latter  in  its  external  form  is  a  somewhat  dwarfed  AteOx^  and 
is  not  nsnally  totally  eyeless,  since  in  some  individnals  a  rudimentary 
eye,  in  the  riiape  of  a  minute  black  speck,  is  seen  on  each  side  of  the 
head.  CeadoiiBa  differs  from  A»eUu»  in  the  complete  loss  of  the 
optic  ganglia  and  nerves,  besides  the  sometimes  nearly  totid  loss 
of  the  pigment-cells  and  lenses.  As  regards  the  other  parts  of 
the  brain,  no  difierences  were  observed.  The  steps  taken  in  the 
degeneration  or  degradation  of  the  eyes  seem  to  be  (1)  the  total  and 
nearly  or  quite  simultaneous  loss  by  disuse  of  the  optic  ganglia  and 
nerves,  (2)  the  breaking  down  of  the  retinal  cells,  (3)  the  disappear- 
ance of  tiie  lens  and  retina.  These  modifications  are  due  to  (a) 
change  in  the  enyironment,  and  (6)  heredity. 

Deep  Fauna  of  Swiss  Lakes.^ — ^F.  A.  Ford  enumerates  the 
works  of  previous  writers  on  this  subject,  and  corrects  the  facts  and 
theories  which  he  had  previously  advanced  on  the  origin  of  the  blind 
QafMnarus  and  ABelhu  of  the  deep  parts  of  lakes.  Formerly  he 
attributed  them  to  direct  emigration  from  a  littoral  fauna,  which, 
penetrating  into  a  region  devoid  of  light,  had  there  lost  the  visnal 
organ  and  pigment ;  new  researches,  however,  now  lead  him  to  con- 
clude that  these  blind  Crustacea  are  descended  from  cave-inhabitiDg 
animals,  which  had  already  become  differentiated  in  the  dark  sub- 
terranean waters. 

New  Amphipodous  (hrii8tacean.§ — ^T.  B.  R  Stebbing  describes 
under  the  name  of  Cyproidia  dnmoronienais  a  new  amphipodous  crus- 
tacean collected  at  Straight  Point,  Devon.  The  mounted  specimens 
are  red  in  some  parts  and  purple  in  others,  the  size,  1/10  in.,  agreeing 
with  the  diminutive  proportions  of  the  other  species  of  this  cnrions 
genus. 

Crustacean  inhabiting  the  Tubes  of  Tennilia.|| — ^W.  A.  Haswell 

describes  a  new  crustacean  which  he  found  inhabiting  tubes  of 

Vermilia  (SerpididcB)^  and  names  Eiwthistas  vermtfarmis.    In  some 

♦  Arch.  Bel.  Phys.  et  Nat.,  xii.  (1884)  pp.  430-2. 

t  Amer.  Natural.,  xix.  (1885)  pp.  85-6. 

}  Arch.  Bci.  Phys.  et  Nat,  xii.  (1884)  pp.  444-5. 

§  Ann.  and  Mag.  Nat  Hist.,  Ixxxv.  (1885)  pp.  59-62  (1  pL). 

II  Proc.  Linn.  Boo,  N.  8.  Walea,  ix.  (1884)  pp.  676-80  (2  pla). 
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pointB  this  ornstaoean  shows  relationship  to  known  families  of 
iBopoda,  notably  AnthnridsB  and  iEgidsd.  It  differs  from  the  An- 
thoridflB,  however,  not  only  by  the  anterior  pereiopoda  being  simple, 
but  also  by  the  position  of  the  embryo  in  the  egg,  the  flexnre  being 
towards  the  dorsal  side.  The  male  differs  greatly  in  appearance 
6am  the  female.  On  either  side  of  the  dorsal  organ  of  the  embryo 
IB  a  remarkable  jointed  lanral  appendage,  without  parallel  in  any 
other  Edriophthalnu  These  may  point  to  the  former  existence  in 
the  Edriophthalm  larva  of  embryonic  locomotive  appendages,  of 
which  they  are  a  remnant,  or  may  be  simply  developed  for  the 
attachment  of  the  larva  to  the  pinnate  hairs  of  the  abdomen  of  the 
female. 

Marine  Species  of  Philoajpria.* — 0.  Ohilton  describes  a  new 
species  of  PMhugria  (P.  manna)  from  near  Sydney,  and  attaches 
Bome  importance  to  the  pecnliar  sets  arising  from  the  dactylos  of 
each  thoracio  leg.  All  terrestrial  Isopoda  are  descended  from  marine 
fonns,  but  this  specimen  resembles  the  terrestrial  PhUaugria  so  closely 
that  the  author  considers  it  is  a  terrestrial  form  that  has  in  the 
gtroggle  for  existence  been  foroed  to  retom  to  a  life  in  the  sea. 

Amoeboid  Movements  of  Spermatozoa  of  Folyphemns  pedicnln8.t 
—0.  Zaoharias  gives  ns  some  farther  information  as  to  the  amoeboid 
characters  of  the  spermatozoa  of  Polyphemw,  to  which  attention  has 
been  already  directed  by  Leydig.  The  recent  observer  corroborates 
most  of  the  earlier  histologists  work,  but  takes  exception  to  the 
limited  nnmber  of  the  colossal  seminal  elements ;  he  has  seen  almost 
always  thirty  to  forty  of  these  strnctores  arise  from  the  testis ;  the 
difference  is  to  be  perhaps  explained  by  Zacharias  having  examined 
specimens  that  were  folly  adult.  The  spermatozoa  are  exceedingly 
active  in  3  per  cent,  salt  solution ;  experiments  with  a  10  per  cent, 
solution  of  sugar  revealed  some  extraordinary  phenomena.  YHiile 
some  became  spherical,  others  retained  their  spindle  shape  and  gave 
off  an  excessively  long  pseudopodium  which,  in  extreme  cases, 
equalled  in  length  the  male  of  Pohfphemtu  ;  well  may  the  author  say 
that  this  is  a  unique  case  in  animal  histology.  Other  experiments 
are  detailed,  and  the  conclusion  is  come  to  that  we  know  of  no  other 
orgBoic  structures  which  possess  the  power  of  forming  pseudopodia  in 
so  remarkable  a  manner  as  the  spermatozoon  of  Pdyphemus. 

Parasitic  Copepod  of  the  Clani.t— Prof.  B.  B.  Wright  describes 
a  copepod,  Mytcola  meUsienais  (nov.  gen.  et  sp.)  from  the  clam 
{Mfa  arenaina\  the  female  being  parasitic  in  the  gill-tubes  and  the 
male  free  in  the  mantle  cavity.  The  genus  approaches  Ergasilus  in 
the  conformation  of  the  posterior  antenme  and  in  the  absence  of  the 
posterior  maxillipedes  in  the  female,  in  other  points  it  approaches  the 
LichomolgidflB.  The  anatomy  of  its  soft  parts  appears  to  agree  com- 
pletely with  Delia  Valle's   Lichomolgua   tarnu     Its    development 

•  Pioo.  Linn.  Soc.  N.  S.  Wales,  ix.  (1884)  pp.  463-6  (1  pi.), 
t  ZeitBchr.  f.  Wus.  ZooL,  zli.  (1884)  pp.  252-8  (1  pi.}. 
X  Amer.  NaturaL,  xiz.  (1885)  pp.  118-24  (1  pi.). 
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oloflelj  reiombles  that  of  Liehamclgus*  When  freed  from  the  gill- 
tabes  the  femaleB  swim  about  with  considerable  velooity  oonmdering 
their  previons  imprisonment  It  is  donbtfiil  by  what  ohannel  they 
reach  their  resting-place. 

Vermes. 

Formation  of  Trochosphere  in  Serpnla.* — ^H.  W.  Ck>nn  describes 
the  deyelopment  of  SerjnUa  and  fomios  on  it  and  that  of  ThalaB9ema 
a  new  theory  as  to  the  relations  of  larvsB. 

In  Serpula^ihe  segmentation  is  regular  and  complete,  as  Stossich 
has  stated ;  bat  the  histwy  of  the  blastopore  is  very  different  from 
that  described  by  him.  The  regalar  segmentation  is  followed  by  a 
typical  inyagination,  giving  rise  to  a  gastrnla.  A  band  of  cilia  now 
makes  its  appearance  aroond  the  bhistopore  and  a  taf  t  of  sensory  cilia 
at  the  opposite  end.  Now  that  part  of  the  body  within  the  circom- 
blastoporal  ciliated  ring,  and  Iberefore  containing  the  blastopore, 
begins  to  elongate  obliqaely,  caasing  an  elongation  of  the  blastopore. 
The  axis  of  tibis  elongation  does  not  fiedl  throagh  the  centre  of  the 
blastopore,  bat  throagh  one  edge  of  it,  and  the  elongation  is  therefore 
snch  &at  one  end  of  the  blastopore  remains  near  the  ring  of  cilia 
while  the  other  is  carried  away  at  the  end  of  the  elongated  portion  of 
the  body.  As  this  elongation  progresses  the  blastopore,  which  has 
become  drawn  oat  into  a  long  slit,  doses,  and  its  lips  fusing  together 
become  what  proves  to  be  the  ventral  median  line  of  the  fall-grown 
larva.  The  endoderm  is  entirely  within  the  body-cavity,  oonnected 
with  the  ectoderm,  however,  throaghoat  the  whole  extent  of  the 
closed  blastopore.  Soon  the  two  extremities  of  this  closed  blasto- 
pore open  again,  the  one  near  the  ciliated  band  becoming  the 
month,  the  other  eventaally  becoming  the  anas,  while  the  endo- 
derm between  these  two  points  loses  all  connection  with  the  ecto- 
derm, except  at  the  month  and  anas,  and  becomes  hollowed  oat  to 
form  the  alimentary  canal.  The  blastopore  is  not  therefore  converted 
into  the  anas  as  Stossich  asserts,  bat  it  elongates,  one  extremity 
eventaally  becoming  the  month,  the  other  the  anas,  while  the  inter- 
mediate portion  closes  to  form  the  median  ventral  line  of  the  larva 
and  full-grown  adalt. 

Mr.  Conn's  theory  is  in  brief  as  foUowfi : — As  a  simplest  type  of 
larva  and  the  most  aniversal  is  foand  a  form  which  agrees  in  essential 
respects  with  the  yoang  pilidiam  of  Nemertians.  It  consists  of  jost 
sach  a  gastrula  as  in  Serpula,  This  type  is  present  in  Ccelenterata, 
Polyzoa,  Brachiopoda,  Vermes,  and  Mollascs,  and,  in  a  slightly  modi- 
fied form,  i.  e.  withoat  the  circamblaatoponJ  ring,  in  Echinoderms. 
Omitting  the  latter,  the  above  groaps  are  divided  into  two  radically 
distinct  classes.  In  the  first  class  (Coelenterata,  Polyzoa,  and  Brachio- 
poda), the  body  of  the  larva  and  the  adalt  is  formed  by  the  elongation 
of  that  part  of  the  gastrnla  body  sitaated  in  front  of  the  circom- 
blastopond  ring,  between  it  and  the  anterior  ciliated  tnft.  In  the 
second  class  (Mollascs,  Annelids,  and  probably  other  worms),  the  body 

*  Johns-Hopkins  Univ.  Circulars,  i?.  (1884)  pp.  15-16. 
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of  the  hrvtk  and  adult  ia  fonned  by  the  elongation  of  that  part  of  the 
gBStrola  body  sitoated  behind  or  within  the  ciroomblaatoporal  ring. 
In  MoUnaoa,  howeTar,  the  yentral  Borfaoe  grows  out  to  form  the  foot^ 
the  dorsal  sorfaoe  doTolopes  a  shell,  while  the  whole  animal  remains 
rektiyely  short  and  the  resulting  form  is  yery  different  fiK>m  the 
Amielid. 


Anatomy  of  the  Serpnlea  with  Charaoteristies  of  Anstraliaa 
Species.*— W.  A.  Haswell  gives  the  resnlts  of  obserrationa  on  the 
Serpnlea  of  Port  Jackson,  including  representatives  of  aU  the  prin* 
cipal  snbdiyisions  of  the  group,  which  differ  very  little  from  their 
Enropean  allies.  Two  points  in  the  anatomy  are  specially  dwelt  on  : 
(1)  tiie  psendohamal  system,  and  (2)  the  segmental  organs  and 
''tnbiparous  glands."  The  segmental  organs  in  EupomaUu  degatu 
■snre  not  only  as  efferent  ducts  for  the  generative  products,  but  also 
•B  Beats  of  dsTelopment  of  the  ova. 

^  The  following  roeeies  are  described : — Eap<mt^$  elegana^  Oymo* 
mra  hraekyeeroj  V.  mdrdktt,  PomaUmtegua  howerbanki^  Pomatoeeros 
aapkuB^  YermUia  ttrigieepBy  V.  ecBflptfofa,  F.  roBeOj  Serpula  vanfera 
n.  Bp.,  8.  jmketiif  Saimacina  au8iraU»  n.  sp.,  Sahdla  vdaia  n.  sp.y 
S.pnnctidaia  n«  sp.,  SpirograplM  au^raletuia  n.  sp. 

Ketamorphosis  of  B'ephelis.f — ^B.  S.  Bergh  finds  that  in 
N^hdU^jast  as  AvloBiomum,  the  provisional  body-wall  (ectodenn  and 
mnscnlature)  is  cast  off,  and  the  whole  of  the  body,  with  the  exception 
of  the  epithelium  of  the  mesenteron,  is  built  up  from  the  fused  head- 
and  trunk-germs.  Bathke  seized  on  the  truth  as  to  the  development 
of  Auloftcmum  and  NepheUs^  but  his  results  have  been  ignored  by  suc- 
ceeding writers,  who  have  all  described  it  as  being  simple  and  direct ; 
Semper  alone  recognized  the  head-germ  and  found  that  it  gave  rise 
not  only  to  the  cerebrum,  bnt  also  to  connective  tissue  and  mus- 
culature. 

The  primitive  kidneys  bud  out,  in  early  stages  of  development^ 
from'the  trunk-germs,  which  are  stUl  separated  from  one  anotiier  by 
a  wide  interspace.  While  the  earlier  stages  are  as  in  AidosUmumy  differ- 
ences are  to  be  observed  in  the  character  of  the  fully  developed  organs ; 
himNepheUg  each  may.be  divided  into  two  primary  parts,  which  may 
be  known  as  ring  and  duct ;  in  AulosUmium  (and  in  Hirudo^  the  ring  is 
alone  present.  In  all  the  three  genera  the  primitive  Kidneys  are 
completely  devoid  of  any  orifices ;  £e  duct  is  formed  of  a  single  canal, 
the  ring  of  two,  which  partly  coil  around  one  another.  In  some  cases, 
however,  it  seems  to  be  dear  that  the  existence  of  two  canals  is  only 
apparent,  and  that  each  archinephric  ring  consists  of  a  single  canal, 
which  arises  from  the  duct,  is,  so  to  speak,  rolled  up,  and  ends 
blindly. 

With  regard  to  the  other  processes  of  metamorphosis,  Bergh  states 
that  the  primitive  ectoderm  forms  a  single  layer  of  flattened  cells,  the 
boundaries  between  which  are  apparent  only  in  early  stages ;  later  on 
the  cells  become  flattened  out  and  their  lixnits  disappear.    The  mus- 

♦  Proc.  Linn.  Soc.  N.  S.  Wales,  ix.  (1884)  pp.  649-75  (5  pla.). 
t  Zeitochr.  f.  Wi«8.  ZooL,  zli.  (1884)  pp.  284-301  (2  pis.). 
Ser.  2.— Vol.  V.  B 
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oalatare  of  NepkdU  is  feebly  developed  in  eompftriflon  with  iliat  of 
Hirudo  and  Auloitomum ;  both  the  longitudinal  and  transverse  mnscles 
are  very  fine  and  thin.  The  provisional  pharynx  of  the  larva  of 
NephelU  is  not  differentiated  into  pharynx  proper  and  cBSophagns,  as 
in  Atdosionmm.  The  author  describes  the  formation  of  a  provisional 
organ,  the  pharyngeal  plate,  bat  is  not  able  to  offer  any  suggestions 
as  to  its  function. 

The  cephalic  and  trunk  germs  are  paired,  and  nnlike  those  of 
Aulostomum  and  Rirudo,  do  not  unite  till  a  late  stage  in  development ; 
just  as  in  Nephelis,  they  form  the  rudiments  of  all  the  ectodermal  and 
mesodermal  parts  of  the  body,  while  the  prunitive  epidermis,  the 
provisional  musculature,  and  the  body  of  the  leech  are  all  lost. 

Blattopore,  Mesodenn,  and  Metameric  Segmentation  in 
Fhoronis.* — ^W.  H.  Caldwell  was  led  to  the  essay  now  published  by  a 
study  of  the  origin  of  the  mesoderm  in  Pharanis.  In  this  remarkable 
form  the  gastrula  is  formed  by  invagination ;  the  anterior  end  and  the 
future  pr»oral  lobe  are  early  indicated  ;  during  the  gastrulation  the 
extreme  posterior  end  of  the  arohenteric  cavity  becomes  obliterated, 
and  represented  by  a  fused  solid  mass  of  cells ;  as  the  lips  of  the 
blastopore  touch  they  fuse  with  one  another,  and  this  is  effected  from 
behind  forwards :  the  posterior  portion  may,  as  in  some  vertebrates, 
be  called  the  primitive  streak,  and  the  groove  along  the  line  of  closure 
the  primitive  groove.  The  ventral  surface  grows  rapidly,  and  the 
primitive  streak  thus  becomes  terminal.  The  anterior  opening  of  the 
blastopore  remains  open  and  becomes  the  mouth  of  Phoronis, 

Two  pouchings  which  appear  on  either  side  of  the  blastopore 
bud  off  a  mass  of  endodernuJ  cells  on  either  side;  these  arrange 
themselves  into  a  sac  inclosing  a  cavity ;  but  they  never  communicate 
with  the  cavity  of  the  gut  On  either  side  of  tiie  primitive  streak  a 
few  mesoblast  cells  are  budded  off  from  the  cells  that  form  it.  The 
hinder  part  of  the  groove  gives  rise,  by  deepening,  to  a  pit  which 
grows  out  into  two  pouches,  derived  from  cells  that  are  homologous 
with  those  that  have  already  given  rise  to  mesoblast  :  the  fact  that 
in  Phoronii  the  two  ends  of  each  mesodermic  pouch  are  actually  con- 
nected by  an  intermediate  cord  of  cells  depends  on  the  formation  of  a 
primitive  streak  along  the  whole  line  of  closure  of  the  blastopore. 

The  anus,  like  the  mouth,  is  derived  from  the  blastopore. 

"  Given  a  gastnea  already  become  bilaterally  symmetrical  by  the 
elongation  of  the  blastopore,  and  the  differentiation  of  anterior 
inhalant  and  posterior  exhalant  currents,  and  in  which  the  main 
development  of  organs  takes  place  around  the  mouth,  so  that  the 
mesoderm  thus  resulting  comes  to  lie  in  development  as  two  masses 
of  cells  on  either  side  of  the  body ;  *'  the  author  proposes  to  show  that 
the  elongation  of  a  long  axis  is  a  possible  cause  of : — 

(1)  The  obliteration  of  the  relation  of  blastopore  to  mouth  and 
anus.  (2)  The  masking  of  the  original  mode  of  mesodermic  forma- 
tion,   ^o)  Metameric  segmentation. 

1.  Aner  noting  the  opinions  of  earlier  naturalists,  Mr.  Caldwell 

*  Quart  Joum.  Mior.  Soi.,  zxv.  (1885)  pp.  15-28  (1  pL). 
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snggestB  that  the  behayionr  of  the  blastopore  in  Pharonis  is  obyionsly 
due  to  the  attainment  of  a  terminal  anns ;  if  we  snppose  the  long  azia 
of  tiie  body  to  increase  still  more  rapidly,  while  the  posterior  part  of 
tiie  blastopore  remains  terminal,  and,  at  the  same  time,  suppose  that 
the  importance  of  a  complete  alimentary  canal  is  not  equal  to  the 
importance  of  the  body  form,  *'  then  the  tendency  of  the  endoblsBt  to 
divide  into  [anterior  and  posterior  portions  attached  to  anterior  and 
posterior  parts  of  the  blastopore  respectiyely  might  be  consummated." 
When  the  anterior  endoblastic  mass  is  the  hEu^ger  we  get  the  so-called 
oral  blastopore,  and  when  the  posterior,  the  anal.  If  invagination 
of  difiiBrent  endoblastic  masses  is  not  synchronous  the  extremes  will 
give  us  stomodoea  and  proctodoea. 

PhoromSy  then,  is  the  first  step  towards  a  complete  division  of  the 
bkstopore,  and  the  inducing  cause  of  this  is  the  elongation  of  the 
body,  while  the  endoblast  is  still  in  an  embryonic  condition. 

2.  The  necessity  of  an  early  attainment  of  a  terminal  anus  caused 
the  ectoderm  to  grow  more  rapidly  than  the  endoblast,  and  resulted 
in  a  division  of  the  mesoderm  into  anterior  and  posterior  parts ;  this 
division  had  as  results  the  masking  of  the  original  mode  of  mesoderm 
foimation,  and, 

3.  Metameric  segmentation* 

Stmeture  of  fhe  Body-wall  in  Eaxthworms.* — F.  E.  Beddard 
describes  the  structure  of  the  body-wall  of  Perionyx  and  PeriehcUa. 

In  Perionyx  the  epidermis  olosely  resembles  that  of  the  common 
eirthworm.  The  latter,  however,  is  only  vascular  in  the  region  of 
the  ditellum,  wbile  in  the  former  the  terminal  branches  of  the  blood 
system  penetete  within  the  epidermis  of  the  general  body  surface. 
This  intra-epidermic  vascular  plexus  is  entirely  xmrepresented  in  the 
common  earthworm  as  well  as  in  the  two  genera  Urochceta  and 
PontodriUu,  The  epidermis  of  Perionyx  agrees  with  that  of  the  leechy 
and  dilTers  from  that  of  all  other  earthworms,  in  being  pigmented. 

In  Lumbrictts  the  epidermis  is  separated  from  the  subjacent  layer 
by  a  thin  elastic  membrane,  from  which  are  given  off  a  number  of  fine 
processes,  which  ramify  between  the  individual  fibres  of  the  transverse 
muscular  coat.  In  both  Perionyx  and  PerichoBta  this  elastic  network 
is  very  highly  developed:  its  function  is  probably  to  assist  in  ex« 
tending  the  fibres  after  contraction.  This  structural  peculiarity  of 
the  muscular  layers  is  not  found  in  all  Oligochaata, 

Ezcretoiy  Organs  of  Worms.t — A.  Lang  seeks  to  prove  that 
the  organs  of  secretion  of  the  Flatyhelminthes  and  particularly  those 
of  the  Tridadea  constitute  the  point  of  departure  for  those  of  the 
greater  number  of  the  higher  worms. 

Amongst  the  Annelida  and  in  Dinophilus  the  segmental  open-? 
ings  of  the  renal  organ  of  the  Tridadea  are  preserved,  but  the 
longitudinal  canals  have  disappeared.  In  Dinophilus^  the  internal 
extremities  of  the  segmental  organs  still  present  the  vibratUe  cells 
characteristic  of  the  Flatyhelminthes,  whilst  in  the  Annelida  cells  of 

*  Proo.  B.  Pbys.  Soc.  Edinburgh,  yiii.  (1884)  pp.  89-91. 
t  Arch.  Sci.  Pbys.  et  Nat,  xU.  (1884)  p.  482. 
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tiiis  kind  sre  formed  during  the  oonrae  of  deTelopment,  but  are  shIh 
■eqnently  replaced  by  wide-monthed  yibratile  fonnela.  These  are 
not  the  homolognea  of  the  yibnttile  cells,  but  should  rather  be  con- 
sidered as  neomorphs  which  originate  in  the  blastema,  distinct  in 
their  origin  from  fliose  of  the  segmental  organ&  The  longitodinal 
eanals  of  the  Platyhelminthes  recur  as  ephemeral  organs  of  transitimi 
in  the  ontogeny  of  Polffgardhu  ;  in  Lama  eonckUega  they  persist  even 
up  to  the  adnlt  stage.  In  the  Botifera  it  is  the  longitudinal  camJa 
and  yibratile  cells  of  the  Platyhelminthes  that  are  preserred,  but  the 
segmental  orifices  are  lost. 

Sclerostoma  bonlaitL* — ^P.  M^gnin  gives  an  account  of  a  new 
Strongyle  fonnd  by  M.  Bonlart  in  Sie  trachea  of  Camarins  galeaiHs; 
in  many  points  it  resembles  ^S^n^mtct  traekeaHa,  but  differs  from  it 
in  that  the  sexes  are  not  permanently  united,  as  they  are  always 
found  to  be  in  the  single  species  of  Syngamns  which  is  known  to  us. 
It  becomes,  indeed,  doubtfid  whether  ibe  genus  Spngamtu  ought  to  be 
retained  at  all,  and  not  merged  with  Sclerogkma^  as  was  done  by 
Diesing. 

After  a  few  notes  on  the  anatomical  characters  of  the  new  species, 
li^gnin  remarks  that,  if  individuals  are  not  ordinarily  more  numerous 
than  they  were  in  the  cassowary  dissected,  where  ^ere  were  only  six 
pairs,  the  most  they  can  do  is  to  produce  some  cough ;  in  younger 
specimens  a  smaller  number  would,  with  the  narrower  trachea,  produce 
suffocation  than  in  adult  forms,  but  even  in  that  case  some  fifty 
would  be  required  to  block  the  passage  of  the  trachea.  At  the  same 
time  it  is  to  be  remembered  that  fiie  endoparasitic  nematoids  are 
blood-suckers,  so  that  they  must  produce  a  certain  amount  of  anwwnia, 
the  significance  of  which  must  not  be  left  out  of  consideration. 

Excretory  Organs  of  Nemertine8.t~A.  W.  Httbrecht  has  dis- 
coyered  in  a  species  of  PaUeonemertine  that  the  excretory  system 
communicates  on  both  sides  with  the  lateral  blood-yessels  by  several 
apertures ;  the  excretory  canals  instead  of  being  as  in  the  Trematodes 
and  Hirudinea,  rows  of  perforated  cells,  are  composed  of  a  cylindrical 
mass  of  cells  surrounding  a  central  lumen  which  in  most  cases  is 
richly  ciliated.  Dr.  Hubrecht  also  records  the  discovery  by  Oudemans 
of  numerous  external  apertures  of  the  nephridia  in  Ltneus,  An^Mpona^ 
Ac. 

Vervous  System  of  Tsnia.t— J.  Niemiec,  after  an  expression  of 
admiration  for  the  investigations  of  Blanchard  on  the  nervous  system 
of  the  Cestoda,  states  that  he  has  made  investigations  on  Tcma 
ecenurus^  T,  dUptieay  T,  eerraia,  and  T.  medioeaneUata^  by  means  of 
sections.  Immediately  below  the  internal  angle  of  the  hooks  of  the 
rostrum  (where  such  are  present)  there  is  a  nervous  ring  which 
gives  off  superiorly  a  series  of  branches  to  the  musculature  of  the 
hooks ;  inferiorly,  the  same  ring  gives  off  eight  nerves,  at  the  base  of 
which  is  a  slight  swelling  formed  by  ganglionic  cells;  these  go  by 

*  Jouin.  de  I'Anat.  et  PhyaioL,  xx.  (1884)  pp.  455-61  (1  pLX 
t  ZooL  Anzeig.,  viii.  (1885)  pp.  51-8. 
}  Comptes  BendoB,  c.  (1885)  pp.  385-7. 
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pun  to  one  of  the  prindpftl  ganglia  of  the  soolex ;  the  oommissore 
which  ooimecis  these  last  together  presents  at  its  centre  a  considerable 
enlargonent  which  the  an^or  oaUs  the  central  ganglion ;  the  conn 
miasore  may  be  called  the  principal  commissue.  From  4he  central 
g^wglia^  And  perpendicolariy  to  Uke  comnusaare,  ihere  are  given  off 
two  other  oomxaissaresy  which  biforeate^and  end  in  a  pair  of  secondary 
ganglia ;  these  are  connected  by  four  descending  branches. 

The  commissorey  which  is  biforcated  at  either  end,  may  be  known 
as  the  transrerse  commissnre.  Each  of  the  principal  ganglia  gives 
off  posteriorly  three  nerves,  of  which  the  median  is  stronger  than  the 
lateral ;  the  six  nerves  thns  formed  extend  through  the  whole  chain 
of  pn^ottids;  each  lateral  ganglion  gives  off  fonr  other  filaments, 
two  of  which  pass  to  the  snokers. 

All  the  nerves  which  unite  the  principal  ganglia  to  the  ganglionic 
swellings  of  Ihe  longitudinal  nerves  form  together  an  octagonal  figure 
to  which  tilie  name  of  superior  polygonal  commissuze  is  appUed^ 
below  this  is  another  or  inferior  polygonal  commissure. 

From  the  histological  point  of  view  it  is  to  be  noted  thai  the 
oerv»-fibre0  are  not  separated  by  any  proper  envelope  from  the 
parenchyma  which  they  traverse ;  true  ganglionic  cells  were  found 
only  in  the  soolex,  and  the  other  nervous  cells  have  small  oval 
audei. 

From  the  point  of  view  of  comparative  anatomy  the  system  now 
described  is  difficult  to  explain ;  the  polygonal  commissures  oannot, 
in  consequence  of  the  presence  of  the  central  ganglion,  be  regarded  as 
an  oesophageal  ring. 

Polyeladidea.* — The  second  half  of  A.  Lang's  magnificent  work 
en  these  worms  has  appeared ;  the  first  half,  it  will  be  remembered,! 
stopped  in  the  course  of  an  account  of  the  male  generative  system. 
In  the  Planocerida  these  organs  present  some  remarkable  variatioms 
in  structure.  The  female  apparatus  consists  of  (1^  numerous 
ovaries  which  lie  scattered  through  the  lateral  areie,  of  (2)  oviducts, 
(d)  uterus,  and  (4)  female  copulatory  apparatus.  In  many  cases 
q^ecial  glands  are  connected  with  the  uterus,  which  may  be  distin* 
guished  as  the  accessory  uterine  glands.  There  are  also  various 
kinds  of  fixing  organs  which  are  of  use  either  in  copulation,  or  in  the 
depodtioa  of  the  ova.  With  this  the  first  portion  of  the  treatise 
ends* 

The  second  deals  with  the  ontogeny  of  the  Bhabdocodlida,  whese, 
among  others,  the  following  results  are  stated: — 

The  first  four  blastomeres  are  not  equal,  and  a  bilateral  symmetry 
k  already  indicated;  the  largest  blastomere  corresponds  to  fiie 
liinder  end,  the  next  largest  to  the  front  end,  and  the  two  smallest  to 
ibe  right  and  left  sides  of  the  embryo.  The  subsequent  oleavage  of 
these  blastomeres  and  of  their  descendants  takes  place  spirally  around 
the  primary  axis  of  the  egg ;  it  is  quite  rhythmical  in  the  sense  that 
the  descendants  divide  in  tiie  order  of  their  size.    The  first  four 

*  Fttima  n.  Flora  des  Qolfes  von  Keapd,  xL  (1884)  pp.  241-686  (15  pla). 
t  See  this  Journal,  iv.  (1884)  pp.  885. 
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blasfcomeieB  diride  into  four  smaller  and  abonl  piimitiTe  eotodeim- 
oollfl,  and  into  four  larger  and  oral  primitiye  endoderm-cellB ;  some 
of  the  latter  are  need  up  as  nntrient  yolk ;  the  enteron  is  at  first 
aolid  (except,  according  to  Goette,  in  Siyloehus  p^Mdium).  There  is 
epiboly,  aikl  the  blastopore  lies  at  about  the  middle  of  the  fatore 
▼entral  side.  Whether  it  remains  open  or  doses,  it  always  marks  the 
point  where  the  stomodEPom  is  afterwards  formed  from  the  ectoderm. 
The  aboral  pole,  and  all  the  organs  that  arise  in  its  neighbourhood, 
gradually  migrate  from  the  middle  of  the  dorsal  side  towards  the 
anterior  end  of  the  body,  so  that  the  oral  orifice  is  pushed  more  and 
more  backwards. 

The  ectoderm  is  ne^er  mnltilaminate ;  the  rhabdites  arise  as 
concretions  in  its  cells.  The  first  two  or  three  eyes  arise  in  the  ecto- 
derm and  thence  pass  into  the  mesoderm.  All  the  other  eyes  arise 
in  the  mesoderm,  but  by  diyision  of  the  first  two  or  three.  The 
sensory  and  the  motor  portions  of  the  brain  probably  arise  from  the 
ectoderm  independently  of  one  another ;  the  latter  appears  at  the 
aboral  pole  bdow  or  on  either  side  of  what  will  be  the  anterior 
median  branch  of  the  enteron ;  the  former  is  at  first  isolated  at  the 
aboral  pole,  and  only  secondarily  passes  on  either  side  of  the  anterior 
median  branch  to  unite  with  the  ventral  sensory  portion.  The  primary 
nerye-trunks  arise  from  the  brain. 

The  mesoderm,  formed  by  the  repeated  division  of  the  four 
primitive  mesoderm-cells,  never  becomes  distinctly  divided  into  a 
dermo-fibrous  and  an  entero-fibrous  layer;  the  parendiyma  and  all 
the  muscular  elements  of  the  body  are  derived  fr^  it. 

In  all  the  forms  examined  the  central  cavity  of  the  enteron  was 
found  to  be  formed  by  the  resorption  of  th^  central  yolk-masses  oi 
the  enteroderm,  the  enteric  cells  passing  to  the  periphery  and  there 
forming  an  epithelium. 

All  the  P.  ootylea  and  all  the  P.  acotylea,  except  the  Leptoplanidie, 
pass  through  a  metamorphosis ;  and  the  metabolic  forms  leave  the 
egg-shell  much  earlier  than  those  which  develope  directly ;  they  have 
a  common  larval  form — the  Muellerian  larva — which  is  characterized 
externally  by  a  pre-oral  ciliated  band,  which  is  drawn  out  on  eight 
processes.  The  mode  of  arrangement  and  movement  of  the  oUia 
call  to  mind  the  ctenophores  of  the  Gtenophora.  All  the  metabolic 
forms  have  the  Muellerian  larva  preceded  by  that  of  Qoette,  in  which 
there  are  four  processes ;  the  only  larval  organs  are  the  ciliated  band 
and  the  processes ;  when  these  are  absorbed,  no  portion  of  the  larva 
is  cast  o£  There  are  many  facts  which  go  to  show  that  the  develop- 
ment with  metamorphosis  recapitalates  more  primitive  arrangements 
than  does  the  direct  mode  of  development.  Of  the  metabolic  Poly- 
clads,  those  again  seem  to  be  the  earliest  whose  embryonic  life  is 
shortest. 

The  neck-tentades  and  the  marginal  tentacles  are,  from  the  first, 
different  structures.  The  former  are  solid  processes  of  the  body,  the 
latter  thickenings  and  foldings  of  the  most  anterior  edge  of  the  body. 
There  is  no  true  anus,  and  the  ectodermal  spaces  by  which  a  smuSl 
space  is  left  cannot  be  regarded  at  most  as  being  more  than  the 
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homologae  of  one  of  ihe  openingB  of  the  branoheB  of  the  fimnel  in 
the  Gtenophora. 

The  third  portion  of  the  monograph  deals  with  olassifioation.  After 
a  leriew  of  what  has  been  done  by  previons  writers,  the  author  dis- 
ensses  the  principles  on  which  a  system  should  be  based,  and  giyes  a 
phylmn.  The  single  line  of  descent  has  the  Ctenophora  and  CobIo- 
plana  branching  off,  one  above  the  other ;  it  then  divides  into  two 
hraDches — ^Acotylea  and  Cotylea;  of  the  former  the  three  families 
are,  in  ascending  order,  the  Planoceridie,  Leptoplanidie,  and  Cesto- 
planidn ;  of  the  latter  the  Anonymidas,  Psendoceridie,  EnryleptidcB, 
and  ProsthiostomidsB ;  the  relative  positions  of  the  constituent  genera 
are  indicated.  This  is  followed  by  a  short  review  of  the  tribes, 
fiunilies,  and  genera,  with  differential  diagnoses;  and  this  by  a 
regular  account  of  the  genera  and  species,  in  which  various  new 
forms  are  described.  A  **  key  "  is  then  given  for  the  spedes  found 
at  Naples. 

The  fourth  section  deals  with  chorology  and  cacology;  all  the 
Polyelads  are  marine,  none  being  found  even  in  brackish  water.  Of 
the  226  species  recognized,  66  are  European  and  160  exotic;  of 
the  former,  10  are  incompletely  known,  and  of  the  latter  not  one  is 
satisfiEustorily  understood.  Of  the  66,  61  have  been  found  in  the 
Mediterranean.  Many  Neapolitan  species  live  under  stones,  or  in 
small  cavities  of  rocks ;  many  between  the  tubes  of  tubicolar  annelids, 
some  in  mud.  Mimicry  and  sympathetic  coloration  play  a  great 
part  in  their  economy,  while  others  again  are  very  sharply  distin- 
gmshed  from  their  surroundings.  Some,  especially  the  Pseudoceridn, 
are  excellent  swimmers ;  many  have  a  great  capacity  for  regenerating 
lost  structures,  and  most  are  very  retentive  of  life.  They  cannot 
he  said  to  be  especially  plentiful  at  any  one  season  of  the  year; 
snd  when  one  species  is  very  abundant  at  a  certain  date,  we  must  not 
expect  to  find  the  same  thing  in  the  succeeding  year. 

The  fifth  and  concluding  section  is  entitled  phylogeny,  and  in  it  a 
nmnber  of  interesting  problems  are  discussed. 

The  first  is  that  of  the  genetic  relation  of  Polyelads  to  the  Coalen- 
tetata,  which  was  first  suggested  by  Eowalevsky  from  a  study  of 
Ccd4)plana  ;  limiting  himself  by  a  reflection  as  to  the  incompleteness 
of  our  knowledge,  the  auUior  agrees  to  the  suggestion  that  CcdopUma  is 
an  intermediate  form  between  the  Triclads  and  the  ctenophorous 
Ccelenterata ;  the  different  organs  of  the  two  groups  are  carefully 
compared  in  detail ;  and  the  difficulties  in  the  acceptance  of  the  view 
are  next  pointed  out  They  are  the  present  impossibility  of  finding 
anything  in  a  Goelenterate  which  can  be  compared  to  the  excretory 
organs  of  the  Turbellaria,  and  the  apparently  quite  different  mode  of 
development  of  the  mesoderm  in  the  two  groups.  Further  investiga- 
tions  may  throw  some  light  on  the  cause  of  the  differences  in  the 
nerrous  system;  the  form  to  be  attacked  just  now  is  Cceloplana. 
Selenka'a  hypothesis  as  to  the  relation  of  the  two  groups  is  next  con- 
sidered, and  the  differences  between  the  arguments  advanced  by  him 
and  by  Lang  are  pointed  out. 

Aa  to  the  relationship  of  the  Polyelads  to  the  Triclads  the  author 
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vefero  to  his  already  publiahed  soggeation  that  the  Txiclada  weie 
derived  from  the  Polydads  by  a  reduotioii  in  the  number  of  the 
enteric  branoheB,  testes,  and  oTaries,  by  a  conversion  of  part  of  the 
ovary  into  yolk-ghmds,  by  a  reduction  of  the  lateral  parts  of  the  body, 
the  loss  of  the  primary  enteron,  and  the  greater  development  of 
bilateral  symmetry.  The  detection  of  a  water-vasoolar  system  in 
the  Polyclads  has  diminished  the  gap  between  the  two  groups. 
Difficulties  are  presented  to  us  by  the  cenogenetio  modes  of  develop- 
ment which  are  so  marked  in  Tridads. 

With  regard  to  the  relationship  of  the  Turbellaria  to  the  Tre- 
matod%  Lang's  studies,  confirmed  by  those  of  Gkiffron  on  the  nervous 
system,  show  that  the  relationship  is  closer  than  has  been  generally 
supposed.  It  is  probable  that  the  Trematodes  arose  from  Triclads  in 
which  the  mouth  had  already  taken  up  an  anterior  position ;  the  two 
oral  suckers  of  Tristomida  have  a  close  resemblance  to  the  marginal 
tentacles  of  certain  Triclads,  and  their  ventral  sucker  to  that  which  is 
found  in  some  members  of  the  more  primitive  group. 

Lang  agrees  with  Hallez  and  Graff  in  thinking  that  the  Triclads 
are  closely  allied  to  the  AlloiocoBla  among  the  Bfaabdocoelida ;  only, 
in  exact  opposition  to  Graff  and  Braun,  he  thinks  that  the  Alloiocoela 
arose  from  the  Triclads. 

The  difficult  question  of  the  position  of  the  Accala  is  glanced  at ; 
as  to  the  Nemertinea,  the  author  expresses  the  opinion  tbit  it  is  im- 
possible to  compare  their  organs  directly  with  those  of  the  Turbellaria. 

The  last  problem  discussed  is  that  of  the  morphology  of  the 
excretory  organs  of  worms  and  their  relation  to  the  view  that  the 
Platyhelminths  owe  their  origin  to  being  degenerated  from  higher 
segmented  worms.  Against  the  view  that  the  large  open  intercellular 
in^dibula  of  Annelids  are  homologous  with  tibe  excretory  cells  of 
Uie  Platyhelminth  kidney  and  that  of  the  larva  of  Annelids,  and  in 
support  of  the  doctrine  that  they  are  neomorphs,  he  refers  to  recent 
obeervationB  by  Meyer  on  the  development  of  TenheUa  ;  in  this  annelid 
the  ciliated  infiindibulnm  is  seen  to  be  formed  from  a  group  of  cells 
which  are  primitively  completely  separated  from  the  rudimentary 
excretory  organ,  and  only  come  secondarily  into  connection  with  it. 

Hew  Turbellarian.* — ^This  was  discovered  living  on  NebaUa  by 
M.  Bepiachoff.  From  his  preliminary  note  the  animal  appears  to  be 
elongated  in  form,  and  ciliated  mainly  on  the  tapering,  proboecidiform 
anterior  extremity,  which  is  marked  off  by  a  circular  groove.  Anotiier 
groove,  situated  ventrally,  forms  a  kind  of  sole,  with  a  further  median 
furrow  subdividing  that  sur&ce.  The  anterior  extremity  is  so  termed 
because  it  is  to  Qie  front  when  the  animal  moves.  It  is  at  the 
posterior  extremity,  according  to  this  nomenclature,  that  the  pharynx 
and  copulatory  organs  occur.  The  intestine  runs  through  two-thirds 
of  the  body,  and  is  coiled  or  straight  according  as  the  generative 
organs  are  little  or  well  developed.  The  generative  organs  are  paired 
throughout.  The  female  organs  (ovary  and  yolk-forming  bodies)  lie 
round  the  pharynx,  whereas  the  round  testes  are  found  on  either  side 

*  ^ool.  Aioeig.,  vu.  (1884)  pp.  717-9. 
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of  the  *'  Ulterior**  end  of  the  intestine,  internally  to  the  lateral  pro- 
l(mgationB  of  the  yolk  mass.  The  male  copnlatoiy  apparatus  oonsistB 
of  a  fesiciila  semuialis  and  a  dnctns  ejacnlatorins. 

A  pured  oanal  with  funnel-shaped  internal  opening,  and  appa- 
rently opening  externally,  may  be  a  segmental  organ*  No  nervous 
BTBtem,  or  water-yasoolar  systems  were  observed. 

Beprodnction  and  Development  of  Botifer  vnlgaris.* — ^In  the 
waters  from  which  O.  ZiachariaH  found  the  specimens  of  Botifer  vul- 
garii  that  served  as  the  basis  of  his  studies,  he  found  also  Philodina 
roBeoHa  and  Eo9phora  naja$.  The  former  rotifer  was  found  under 
two  forms,  one  of  which  was  very  large  (0*75  mm.)  with  a  reddish 
eatid^  and  the  other  smaller  (0  *  50  mm.)  with  a  completely  colourless 
cuticle. 

The  author  refuses  to  recognize  any  similarity  between  the 
external  segmentation  of  the  rotifdr  and  the  metamerism  of  the 
arthropod ;  the  gastric  glands  have  cells  containing  a  pale  granulated 
mass,  in  which  bright  nuclei  are  deposited.  By  the  aid  of  high 
powers  he  has  recognized  that  each  '*  infandibulum  *'  of  the  excretory 
lyBtem  has  the  form  of  a  cylindrical  cup,  which  is  connected  with  the 
exeretoty  vessel  by  its  narrower  terminal  piece.  The  cup  is  open 
above,  and  the  cUia  project  for  a  short  distance  beyond  ^e  orifice. 
The  author  compares  his  results  with  those  of  Eckstein. 

The  coelom  of  Botifer  is  characterized  by  being  rarely  quite  free 
of  embryos ;  as  a  rule  three  are  found  therein,  one  of  which  has 
advanced  some  way  in  development,  while  the  two  others  are  only 
just  being  formed. 

True  cells  were  not  detected  in  the  blood,  but  the  fine  spindle- 
shaped  or  rounded  elements  that  are  found  in  it  have  probably  the 
fimction  of  the  blood-cells. 

The  author  describes  the  separation  of  the  egg  from  the  ovary, 
widch  takes  three  or  four  hours ;  the  process  is  so  effected  that  a  part 
ol  tiie  investing  membrane  of  the  ovary  is  brought  away  with  it,  and 
the  embryo,  during  its  development,  lies  in  a  hyaline  circularly 
closed  vesi<de,  which  may  be  regarded  as  a  functional  uterus.  The 
cleavage  of  the  egg  is  very  difficult  to  observe,  on  account  of  the 
movements  of  the  animal,  and  of  the  oontraetions  which  result  from 
the  slightest  pressure.  By  the  exercise  of  patience  during  six  months, 
7'^^ariaB  was  able  to  convince  himself  that  the  egg  when  separated 
from  the  ovary  has  a  central  germinal  vesicle  and  spot;  the  contours 
of  the  vesicle  become  indefinite,  and  at  last  it  is  invisible.  The  yolk- 
granules  now  show  a  tendency  to  collect  into  the  middle  of  the  egg,  so 
that  a  dark  central  mass  may  be  distinguished  from  a  lighter  peri^eral 
portion.  When,  as  soon  happens,  the  contents  clear  up  again,  it  may 
be  seen  that  there  has  been  a  division  of  the  germinal  vesicle ;  the 
mode  of  division  appears  to  have  some  relation  to  gemmation.  There 
IB  an  interval  of  some  hours  between  the  division  of  the  vesiole  and 
the  formation  of  blastomeres. 

The  rudiments  of  the  mesoderm  were  seen  to  arise  by  deavage 

*  Zeitaohr.  f.  Wiaa.  Zool.,  xU.  (1884)  pp.  226-51  (1  pL). 
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from  the  hypoblast,  and  there  are  not  inoonsiderable  reBemblahees 
between  the  rotifer  and  the  larva  (trochophore)  of  Pdygordiug, 

With  regard  to  the  mode  of  reprodnetion  of  Botifer  vulgari$  the 
author  has  only  been  able  to  confirm  anew  the  well-known  &ct  that  this 
is  effected  by  parthenogenetio  means.  The  objects  that  Zacharias  was 
at  one  time  inclined  to  look  npon  as  oavities  filled  with  spermatoaoa 
appear  to  be  paiasitio  in  origin.  The  anthor  conolndee  with  expressing 
the  hope  that  Oanin  will  make  more  generally  accessible  the  results 
of  his  observations  on  CallidiiM  parcuitica;  these,  which  appear  to 
indicate  the  existence  of  a  second  mode  of  formation  of  ova  in  the 
PhilodinidiB^  have  as  yet  been  published  in  the  Bnssian  language  only. 

Hew  Flosenlaria.* — A  preliminary  description,  stated  to  be  by 

Dr.  C.  T.  Hndson,  is  given  of  a  new  Floscularia  (F.  muiahtUs^  from 

localities  near  Birmingham.    It  is  remarkable  for  having  a  disk  with 

only  two  lobes;  for  possessing  what  appear  to  be  two  eyes  cm  the 

doraal  lobe,  near  its  summit ;  and  for  its  habit  of  altering  the  shape 

of  its  disk  till  it  somewhat  resembles  that  of  an  (EdstM  or  Xrimnutf, 

and  then  of  swimming  by  vibrating  the  short  sets  that  surround  the 

edge  of  the  disk.    It  generally  swhns  backwards,  circling  very  slowly, 

and  sure  to  be  soon  pulled  up  by  some  obstacle.    Now  and  then  it  has 

a  fit  of  energetic  straight  swimming,  but  even  then  it  is  usually  stem 

foremost 

OoBlenterata. 

Origin  of  Serual  Cells  in  Obelia.t — 0.  Hartlaub  was  led  to  this 
investigation  chiefly  by  the  work  of  Weismann  on  the  origin  of  the 
sexual  cells  in  the  Hydromedus®.  The  specimens  studied  were  most 
satis&ctorily  killed  by  hot  sublimate  or  picrosnlphuric  acid ;  1/2  per 
cent,  osmic  acid  was  found  useful,  but  specimens  treated  with  it  must 
not  be  affcerwards  placed  in  alcohol. 

The  female  cells  were  found  to  have  their  seat  of  origin  in  the 
ectoderm  of  the  manubrium,  and  the  first  ova  were  constantly  formed 
on  the  manubrium;  here  also  the  ova  must  have  primitively  been 
matured,  and  their  present  position  at  a  varying  distance  frcon  it  is 
the  result  of  some  change  that  has  been  eflected  during  their  phyletic 
development ;  the  young  eggs  in  the  ovary  always  lie  in  the  ectoderm, 
bnt  a  number  of  them  pass  into  the  endoderm  for  maturation. 

In  the  early  days  of  free  life  the  males  of  O.  addangi  and  O. 
helgolandica — two  new  species  described  at  the  commencement  of  the 
paper — exhibit  a  differentiation  of  germinal  cells  at  the  base  of  the 
manubrium,  and  eventually  in  the  proximal  third  of  the  radial  canal ; 
in  another  species,  however,  a  continuous  development  of  germinal 
cells  was  observed  outside  the  spermarium.  In  Uie  two  species  just 
mentioned  there  is  an  ectodermal  thickening,  which  is  homologous  to 
that  which  functions  as  the  ovary  in  the  female ;  in  fact,  it  is  probable 
that  all  the  male  germ-cells  are  differentiated  in  this,  and  make  their 
way  thence  to  the  spot  where  they  are  matured. 

The  author  thinks  that  he  has  succeeded  in  his  aim  of  demon- 

*  Midland  Natural.,  yiii.  (1885)  p.  83  (1  pi.).    Dr.  HndBon  writes  ub  that  this 
was  extracted  from  a  letter  from  him  and  published  without  his  knowledge 
t  Zeitachr.  f.  Wiss.  Zool.,  xli.  (1884)  pp.  159-85  (2  pls.> 
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simling  the  pbyletio  migration  of  the  matttraiion-poixit  in  the  Enoo- 
pidiB ;  this  it  was  necessary  to  do  unless  the  position  of  their  gonads 
oould  he  allowed  to  oontradict  the  views  of  Weismann  that  the 
primitiye  position  of  the  germ-cells  was  the  ectoderm  of  the  mann- 
hrinm  of  ^e  free  MednssB. 

Hydroid  Phase  of  Limnocodinm  Sowerbii.* — A.  O.  Bonme  now 
dcBcribes  the  organism  which  he  fonndf  on  the  root  filaments  of 
PontederUiy  and  which  in  its  mode  of  growth  somewhat  resembles  an 
encrusting  sponge.  The  smallest  pieces  are  mere  knobs,  the  largest 
are  produced  into  three  or  four  lobes,  about  1/8  in.  long.  No 
tentacles  were  seen,  but  they  may  deyelope  subsequently ;  there  is  no 
trace  of  a  true  perisarc;  the  organism  does  not  exhibit  any  active 
movement,  but  &rows  off  nematocysts,  when  irritated  ;  in  preserved 
specimens  there  is  only  a  very  minute  lumen,  leading  from  the 
terminal  aperture.  The  endoderm  cells  near  the  apex  are  peculiarly 
ananged,  and  '^  somewhat  suggest  in  appearance  ^e  rudiment  of  a 
sub-umbrella  found  in  such  forms  as  Hydrc^tinia '' ;  in  the  basal 
region  the  endodermic  cells  are  normal,  and  the  cavity  is  well 
developed. 

The  author  briefly  notes  the  appearance  of  structures  resembling 
buds  formed  by  the  medusiform  persons;  and  gives  a  history  of 
Lmnoeodium  up  to  date.  It  is  suggested  that  the  Medusa  did  not 
establish  itself  at  Eew  because  there  was  no  Pontederia  in  the  tank. 
**  In  dealing  with  the  hydroid  form  here  described,  we  must  remember 
that  Xtmnocodtttm  is  undoubtedly  one  of  the  TrachomedusflB.  No 
trachyline  form  has  before  this  been  shown  to  be  connected  with  any 
hydroid  condition,  but  we  know  less  about  the  Trachomedusas  than 
about  the  Meduse  derived  from  Gymnoblastic  or  Oalyptoblastic 
hydroids.  Direct  development  has  been  shown  to  occur  in  two  or 
three  genera  of  the  TrachyliniB  {Oery&nia  <&c.),  whereas  regarding  the 
life-cyde  of  the  other  forms  we  know  nothing.  The  hydroid  here 
deeeribed  is  now  in  an  immature  condition.  It  may  be  a  creeping 
stolon,  which  when  farther  developed  will  resemble  the  hydroids ;  it 
may  turn  out  not  to  be  comparable  to  other  hydroids,  and  to  be  a 
fixed  sporosac  of  some  kind;  but  if  it  grows  into  an  adult  form 
resembling  the  form  at  present  known,  it  may  serve  as  the  type  of  a 
new  group  of  hydroids  related  to  the  Trachyline  Medusoids." 

Idfe-history  of  Eutima  minut — ^W.  E.  Brooks  has  reared  the 
hydroid  of  Eutima  mira  from  the  egg.  In  the  transparent  pear-shaped 
planula  the  delamination  of  the  entoderm  from  the  inner  ends  of  the 
ectoderm-cells  takes  place  most  rapidly  at  the  small  end,  but  ento« 
derm-oells  are  formed  over  the  whole  inner  surface. 

After  the  entoderm  is  formed,  the  small  end  of  the  planula 
becomes  elongated,  and  the  entoderm  is  invaginated.  The  ventral 
sorfiMse  of  the  small  end  is  soon  fastened  to  some  solid  substance,  and 
the  invaginated  portion  is  protruded  and  pours  out  its  cement.    After 

♦  Pioc.  Boy.  Soc,  xxxviii.  (1884)  pp.  9-14  (1  fig,). 

t  See  this  Journal,  ante,  p.  72. 

X  Zool.  Anzeig.,  vii.  (1884)  pp.  709-11. 
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ihntening  itself,  the  plannla  elongates  and  forms  a  layer  of  perisue, 
by  means  of  wfaioh  it  is  &stened  tluon^ont  its  entire  length.  It 
does  not  become  a  hydranth,  but  a  bydrorhiaa ;  the  first  hydnnth  is 
formed  as  a  bud,  which  grows  out  at  right  angles  to  the  long  axis  at 
the  end  opposite  the  adhering  gland. 

The  formation  of  the  first  hydranth  firom  the  plannla  is  therefore, 
in  this  species  at  least,  a  prooess  of  metagenesis  rather  than  a  meta- 
morphosisi  and  this  is  also  the  case  in  HydractimOf  where  the  pianola 
becomes  a  root,  and  prodnces  the  first  hydranth  by  bndding. 

The  young  hydnnth  of  ^lUtma  has  a  tentacular  web,  and  the 
tentades  are  situated  in  definite  radii,  cp.  Fodoooryne  JuBckeUi.  There 
are  five  equidistant  large  tentacles  which  are  the  first  to  appear,  and 
alternating  with  these  five  smallflr  and  younger  secondary  or  inter- 
radial  tentades. 

Tetraplatia  TOlitans.* — 0.  Yiguier  has  a  note  on  this  rare  OoBlen- 
terate,  which  has  recently  been  abundant  in  the  Bay  of  Algiers; 
after  a  reference  to  the  work  of  his  predecessors — especially  Erobn 
aiMl  Clans — he  discusses  the  nature  of  the  so-called  otolith,  which 
has  been  the  chief  cause  of  the  animal  being  placed  with  the  Medius. 
As  a  matter  of  &ct,  the  organ  is  not  prismatic  in  form,  but  more 
like  a  mushroom  with  a  short  stalk.  There  is  a  central  chamber, 
which  is  almost  entirely  filled  by  the  pedicel ;  with  dans,  the  author 
fidled  to  detect  any  nerve-fibres  passing  to  the  organ.  Further,  with 
true  otoliths,  the  addition  of  acetic  acid  results  in  the  diaappearanoe 
of  the  calcareous  body,  but  here  the  refractiye  body  takes  on  a  brown 
colour,  like  the  cells  that  surround  it,  and  retains  both  its  form  and 
size.  Lastly,  Yiguier  has  been  able  to  note  that  the  body  may  spou" 
taneously  become  phosphorescent,  and  be  of  a  blue  colour;  heexpLains 
the  fiEict  that  this  phenomenon  has  not  been  previously  notioed  by 
saying  that,  though  he  has  kept  a  number  of  specimens,  he  only  onoe 
observed  it;  but  on  that  occasion  it  was  very  well  marked. 

Australian  HydromeduB8D.t — B.  y.  Lendenfeld  describes  (Parti 
1-8)  a  series  of  new  species  of  Australian  Hydromednsie,  and  propoees 
a  new  classification,  dividing  the  Hydromeduse  into  four  sub-orders 
and  eighteen  &milies.  The  most  interesting  of  the  new  forms  is  A- 
dendrium  generalis,  the  male  polypostyls  of  which  show  a  great  simi- 
larity to  MeduBie.  They  possess  four  aboral  tentacles  in  tiie  principal 
radii,  and  on  these  the  spermatozoa  readi  maturity.  These  tentaodar 
appendages  are  therefore  homdogous  to  the  radial  canals  of  the 
Oraspedote  Medusie.  Diphoda  Bymmetriea  noy.  sp.  produces  perfectly 
bilateral  symmetrical  female  gonangia. 

In  the  4th  part  the  numerous  Australian  species  of  Graptolithida, 
PlumularidiB,  and  Dioorynidas  are  catalogued,  and  a  large  nomber  of 
new  species  and  one  new  genus  {Peniandra)  discoyered  by  the  author 
are  described  and  figured.  The  Australian  Plumularid»  exceed  in 
number  of  spedes  those  of  all  the  rest  of  the  world  put  together. 

*  Oomptes  SendoB,  o.  (1885)  pp.  888-90. 

t  Pzoa  Lixm.  Boo.  N.  8.  Wales,  ix.  (1884)  pp.  206-41,  S4(h53  (1  pL),  401-SO 
<2  plB.),  467-92  (6  pl&X  581-634  (10  plB.). 
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In  ihe  last  part  the  Hydromedngiiue,  HydroooiallinfB,  and  Traoby- 
mediuHD  are  dealt  with,  and  the  paper  condades  with  a  table  of 
all  the  known  Anstralian  species.  The  total  number  of  species  is 
281  (69  genera).  The  most  interesting  of  the  thirty  new  species  are 
iUnstrated. 

Development  of  Lncemaria.* — ^N.  Eowaleysky  finds  that  the 
fertilized  ovum  divides  in  the  nsual  manner  till  Ibirty-two  blasto- 
meres  are  formed,  forming  a  compact  onilaminar  morula  without  a 
segmentation-cavity.  The  appearance  of  the  entoderm  took  place 
alwnt  fifteen  honrs  after  the  ovum  was  laid.  A  single,  central,  ento- 
derinal  cell  was  observed,  which  may  have  originated  from  the  central 
ends  of  the  cells  of  one  side  of  the  morula,  but  possibly  by  one  of  the 
original  cells  withdrawing  to  the  interior.  Prof.  Eowalevsky  in- 
clines to  the  former  view,  but  states  that  he  has  seen  the  entoderm 
cell  with  a  delicate  prolongation  extending  between  the  outer  cells  to 
the  periphery.  Mtdtiplication  of  entoderm  cells  leads  to  the  pre- 
viously spherical  embryo  becoming  elongated,  the  larva  assuming 
the  form  and  structure  of  a  simple  hydroid  tentacle.  In  this  state 
the  (unciliated)  larva  creeps  about  after  the  manner  of  a  hydra. 
Towwds  the  thud  day  the  formation  of  nematocysts  in  the  ectoderm 
h^ins  as  small  vesicles,  and  is  completed  by  the  end  of  the  third  day. 
On  the  foorth  day  the  larvaa  fixed  themselves,  and  again  became 
round,  though  somewhat  flattened,  bodies.  The  hitherto  uniserial 
entoderm  lost  its  linear  character,  and  formed  an  entodermic  mass 
sharply  marked  off  from  the  ectoderm.  It  was  not  possible  to  decide 
positively  whether  at  this  stage  there  was  an  entodermic  cavity.  Soon 
after  fixing  themselves  a  cartilaginous  cyst  was  secreted,  and  within 
this  the  larv»  existed  about  a  fortnight,  and  then  from  time  to  time 
escaped,  and  could  not  be  further  studied. 

Structure  of  Sareodictyon.t — ^W.  A.  Herdman  describes  very 
folly  the  anatomy  and  histology  of  specimens  of  Sarcodictyon  caienata 
Forbes,  from  Lamlash  Bay,  Arran,  and  from  Loch  Fyne.  Red  and 
yellow  varieties  were  found  at  the  latter  locality.  He  considers  that 
Forbes*  S.  cigglomerata  and  Pourtales'  8.  rugo9um  are  possibly  the 
same  as  8.  eatenata,  in  which  case  there  is  only  one  well-marked 
species  of  8arcodiciyon  known  to  science. 

Porifera. 

Neryous  System  of  Sponges.^ — R  v.  Lendenfeld  describes  the  pre- 
sence of  nervous  elements  and  ganglion-cells  in  the  Heterocoala  (Pol^ 
jaeff)  ;  such  appear  to  be  absent  in  the  Homocoala.  In  the  Sycones 
the  walls  of  the  pores  contain  groups  of  spindle-shaped  cells,  meso- 
dermal in  origin,  which  are  frequently  connected  with  branched  cells, 
apparently  of  a  ganglionic  nature.  In  the  Leucones  sensory  cells  are 
present,  but  not  concentrated  round  the  pores ;  they  are  scattered 

*  ZooL  Anzeig.,  vii.  (1884)  pp.  712-7. 

t  Proo.  B.  Phys.  8oo.  Edinbmgb,  yiii.  (1884)  pp.  81-51  (3  pU). 

X  Zool.  AoEeig.,  ^iii.  (1885)  pp.  47-50  (2  figs.). 
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here  and  there  in  gioupe  orer  the  general  ectodermal  surfaoe:  no 
ganglion-cells  like  tiioee  of  Sycones  were  diacoyered.  In  the  Ascones 
(HomooGok)  the  ordinary  ectodermic  cells  appear  to  perform  also  the 
nenrons  functions.  These  results  dearly  ^ow  that  the  calcareoas 
sponges  at  least  can  no  longer  be  considered  as  Protozoa. 

Oar  readers  will  remember  that  Prof.  C.  Stewart  exhibited  speci- 
mens of  Orantia  eompresaa  showing  ^  palpocils  "  in  1880.* 

Oconrrenoe  of  Flesh-spicules  inl  Sponges.t  — H.  y.  Lendenfeld 
points  ont  that  flesh^picnles  are  rare  in  other  sponges  than  snch  as 
possess  a  fibrous  reticulate  skeleton  composed  of  closely  packed 
siliceous  spicules.  In  confirmation  of  his  hypothesis  ezpreseed  in  a 
preyious  paper^  that  flesh-spicules  are  of  no  great  systematio  yalue 
and  may  occur  in  any  family  of  sponges,  he  cites  the  discovery  of  a 
species  of  the  Aplysillidie  with  numerous  anchors  in  the  ground-sab- 
stance,  and  a  representatiye  of  the  Spongid»,  a  sponge  which  would 
otherwise  be  undoubtedly  referred  to  Cacospongia,  containing 
numerous  truncate  spicules  in  the  ground-substance. 

Fibres  of  certain  Australian  ffircinid8B.§— B.  y.  Lendenfeld  finds 
amongst  sponges  of  the  Australian  shores  a  series  of  forms  possessing 
the  filaments  characterizing  the  Hiroinidie  of  the  same  shape  as  those 
of  JBtreina,  but  which  do  not  appear  so  smooth.  Under  a  1/12  in.  it 
is  possible  to  detect  minute  spots  on  their  surface  and  on  the  fibres 
of  the  homy  skeletons.  Those  on  the  latter  he  considers  to  be  the 
expression  of  the  spongoblasts,  which  may  not  impossibly  also  form 
the  filaments  and  cause  their  spotted  appearance.  Filaments  haye 
been  obseryed  growing  out  from  ordinary  fibres  with  which  they  may 
haye  come  in  contact  and  been  fixed  there  by  succeeding  layers  of 
spongiolin.  Or  they  may  be  Osoillarians  that  haye  become  coyered 
with  a  thin  layer  of  homy  substance,  and  subsequently  absorbed  by 
the  sponge  and  the  yacant  space  filled  with  horn-substance.  A  great 
number  of  the  Hircinidie  possess  a  horn-fibre  skeleton  differing  not 
only  from  that  of  known  Hircinids,  but  from  any  known  form  of 
homy  fibre.  Kumerous  minute  horny  fibres  running  in  various 
directions  and  anastomosing  form  a  column  of  reticulate  homy- 
substance  which  corresponds  to  an  ordinary  main  fibre. 

The  pigmented  cells  in  some  horn  sponges  which  possess  filaments 
may  possibly  turn  out  to  be  small  algie  liying  symbiotically  with  the 
sponge. 

Development  of  Spongilla.||  —  A.  Goette  has  investigated  the 
deyelopmental  history  of  Spangilla,  with  the  result  that  he  has 
established  its  fundamental  identity  with  that  of  sponges  in  general, 
as  previously  described  by  him.  The  ectoderm  of  the  larya  atrophies 
gradually,  commencing  at  the  border  of  the  ectodermal  orifice. 

The  pseudogastrula  of  Sycandra,  Leueandra,  &c.,  is  really  a  pheno- 
menon of  ectodermal  atrophy,  and  points  to  a  primitive  gastirula  as  in 

*  See  this  Journal,  ill.  (1880)  p.  560. 

t  Proc.  Linn.  Soo.  N.  8.  Wales,  ix.  (1884)  pp.  493-4. 

X  See  this  Journal,  iv.  (1884)  p.  894. 

§  Proo.  Linn.  Soc.  N.  8.  Wales,  ix.  (1884)  pp.  641-2. 

U  Zool.  Anzeig.,  vu.  (1884)  pp.  676-9  and  703-5. 
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all  flponges.  With  regard  to  the  genmuUBj  Dr.  Goette  agrees  with 
Ideberkiilm  that  these  are  groups  of  Bponge-cells.  At  first  they  are 
round  niawios  of  sub-rotund  sponge-oells  which  then  form  yolk  cen- 
trally. The  peripheral  cells,  radially  disposed,  eventually  form  a 
continuous  epithelium,  the  cells  of  which  end,  internally,  with  broad 
truncated  bases.  The  ampkidiscs  are  formed  in  these  bases,  not  in  the 
oonrex  external  portions.  A  cuticle  is  deyeloped,  but  the  unorganized 
mass  of  gemmula-cells  soon  creeps  from  it  to  form  a  new  sponge. 
This  is  really  parallel  to  the  manner  in  which,  after  disappearance  of 
the  ectoderm,  tiie  larval  metamorphosis  of  SpongiUa  takes  place  from 
an  unorganized  mass  of  equivalent  entoderm  cells. 

Obserrations  on  some  Fresh-water  Sponges.*  —  F.  Yejdovsky 
describes  some  specimens  of  SpongiUa  gibinea  from  the  Danid,  whid^ 
he  states  agrees  essentially  witii  the  North  American  5.  fragUis 
Laidy,  whilst  it  differs  from  it  vol  some  details.  The  polar  air-tube  of 
S./ragUU  plays  an  important  part  in  the  existence  of  the  gemmules. 
It  is  in  direct  oonnection  with  the  low  superior  process  of  the  gem- 
mole,  which  is  generally  regarded  as  an  aperture  of  issue  for  the 
yoong  sponge ;  but  whether  it  is  really  an  aperture  cannot  be  stated 
with  certainty.  It  rather  appears  much  more  probable  that  the  polar 
process  is  completely  closed  by  the  homy  membrane  by  which  the 
space  within  the  gemmnle  appears  to  be  oompletely  cut  off  from  the 
air-tube.  The  air-tubes  of  the  dry  gemmules  are  occupied  by  large 
air-Uadders.  They  are  of  comparatively  more  considerable  dimen* 
aioDs  than  in  any  other  species,  and  must  contain  a  larger  quantity  of 
air  in  order  to  sustain  the  certainly  heavier  groups  of  gemmules  for  a 
tiine  at  the  surface  of  the  water. 

SpongiUa  fragilis,  and  a  New  Species  of  Spongilla.t  —  H.  J. 
Garter  aUudes  to  the  discovery  of  SpongiUa  fragUis  in  the  Wye,  and 
describes  a  new  species  (8.  Mackayt)  from  Nova  Scotia. 

The  most  remarkable  point  presented  bj  the  latter  is  that  its 
fleah-spicnle  is  identical  with  that  of  Meyenia  Everetti^  whose  stato- 
blast  is  covered  with  a  thick  crust  of  long  and  large  birotnles,  denticu- 
lated with  recurved  teeth  like  those  of  Myenia  BaUeyi,  &o.,  showing 
that  this  kind  of  flesh-spicule  maj  be  present  in  totallv  different 
species  of  fresh-water  sponges,  unless  it  should  be  owmg  to  the 
presence  and  proximity  of  M,  Everetti,  which  grows  in  the  same  lake. 
The  spiculation,  too,  both  skeletal  and  flesh,  is  almost  identical  with 
fresh-water  spongenspicules  from  alluvial  deposits  in  Bavaria. 

Protozoa. 

Eryihropsis  agilis.^-— B.  Hertwig  brings  forward  a  number  of 
frets  to  show  that  his  lately  discovered  E.  agiUs  cannot,  as  Yogt 
thinks,  be  SptutoHyla  sertulariarum.^  It  is  nearly  three  times  the 
size ;  its  tail-like  muscular  appendage  is  8-4  times  the  length  of  the 

*  SB.  K.  Bohm.  Oesell.  Wiss.,  1884,  pp.  55-60  (1  pL).  Ann.  and  Mag.  Nat. 
Hi«t,  Ixxxv.  (1885)  pp.  13-18. 

t  Ann.  and  Mag.  Nat  Hist.,  Izxxv.  (1885)  pp.  18-20. 
X  Zool.  Anzeig.,  viii.  (1885)  pp.  108-12. 
{  See  this  Journal,  ante,  p.  77. 
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stance,  and  a  iepresentatit|^>  "I  *»  -  ^  '    OrfAodon   iomoAc^, 

otherwise    be   undoublr.  ^  ^  ;^  ;  -  -^d  PolymaHix  td;  aX^ 

numerous  truncate  spir^f  tr  \  ^  -^  seyeral  others  preTiom^ 

Fibres  of  eertaio^  ^  ^^  1 '  , .        ,    .,      «^*^«u«„  {a  mr- 

amongst  sponges  of  /  >^ ; .  '^  .inzopod ;  the  V^o^V^J^ 

the  fibunente  chaw:         '  ^  ^f^  ^«*  »PP?«  *^.,*^,/^*^"!5 

is  possible  to  de  .  f '  ag  through  ^e  outer  sheath  m  ^^e  form  «l^ 

of^homys'    ;  -*^  ^^  •  continuation  of  the  sheath.   McF 

tff'jRuI^i^^  I  ♦  ^/ormii  is  a  monothalamous  rhizopod  poasesBing 

been  observ  • '  '**^®^  composed  of  sand  particles  and  opening  by  a 
ha^  com*  ^  <^-  0^7  ^  single  specimen  was  seen  aUye,  and  no 
spongioli  '  '  &^^^  as  to  the  condition  of  the  protoplasm,  though  no 
with  a  t^       ./ears  to  be  present. 

the  spo  ''On^ina  lucida  is  a  heterotrochous  infusorian  chiefly  remark* 
numbr  ^^  presence  of  two  nuclei ;  either  one  or  a  great  number 
^y  .     jracteristic  of  the  group. 

borr     rthodon  hamalus^  though  differing  generically  from  all  other 

^Ijf    ABoria,  does  not  seem  to  present  any  special  features  of  interest. 

^'     Bjfpocoma  paratUica. — ^This  species,  which  is  excessively  minute, 

^  found  attached  to  colonies  of  Zoothamnium;  the  under  surface, 

J,  where  the  cilia  are  borne,  is  sunk  below  the  remainder,  and  very 

likely  seryes  as  a  disk  of  attachment ;  they  appear  to  feed  upon  the 

Zoothamnia. 

StylocomaoviformU, — ^The  body  is  oval,  going  to  a  point  behind ; 
in  front  of  the  mouth  is  a  kind  of  collar,  projecting  in  front  of  the 
rest  of  the  body;  the  cilia  of  the  body  are  azianged  in  a  rather 
unusual  fashion. 

Polymaslix  <oZ  is  a  flagellate  infusorian  with  radiately  arranged 
flagella — a  remarkable  feature  in  the  group.  Its  appearance  is 
strikingly  like  that  of  a  Heliozoon ;  but  as  the  flagella  are  movable 
they  are  clearly  flagella,  and  not  rigid  pseudopodia,  like  those  of  a 
Heliozoon. 

♦  Nova  Acta  Acad.  Leop.-CaioL,  xlvi,  (1884),  67  pp.  (5  pl8,> 
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sp.  resembles  F.  l(m^filum  S.E.,  but  is  distin- 
>/^  ^^  striations ;  whilst  the  pedicel  is  ten  or  twelve 

-^  ^*  the  extended  zooid. 
'•^^'  Bp,  resembles  in  form  the  marine  Y.  Biriata  Duj.,  of 
.  may  be  a  fresh-water  variety.    In  its  habitat  it  is  disposed  to 
^iitaiy. 

F.  macrofhya  n.  sp.  bears  a  striking  resemblance  to  F.  euoMuM 
Prom.,  bat  is  distingnished  by  the  presence  of  cuticular  stnsa,  and 
ifae  sbsence  of  the  cushion-like  ciliary  disk. 

All  the  above  forms  occur  in  shallow  ponds  in  Western  New 
Tort 

Zooihanmum  adamai  n.  sp.  was  found  attached   to   Cladophora 

glomenUa  on  the  shore  of  Luna  Island  in  the  rapid  water  of  the 

JTiagara  river.    In  external  form  it  resembles  Kent's  Z.  simplex  ;  but 

Ibe  caticnlar  surface,  instead  of  being  smooth,  is  finely  and  delicately 

striated  transversely.    After  the  colony  has  been  under  observation  for 

a  prolonged  period  an  action  takes  place,  unrecorded  with  any  member 

of  the  genus.    ^  Two  neighbouring  zooids  fold  together  their  ciliary 

upparatus,  and  their  own  private  footstalks  retract  into  coils  without 

disturbing  the  general  equanimity  of  the  community.    This  has  been 

observed  repeatedly,  the  retracted  muscular  thread  being  in  every 

instance  in  apparent  connection  with  that  of  the  remainder  of  the 

pedioeL    This  thread,  however,  seems  to  be  delicate.    For  no  visible 

season  it  soon  separates  into  scattered  fragments  within  the  sheath. 

In  those  instances  just  referred  to  an  inappreciable  separation  had 

probably  taken  place." 

A.  0.  Stokes  also  describes  f  the  following : — 
Opercularia  pliecUilia  n.  sp.  occurs  in  colonies  of  comparatively 
sach  unmense  size  that  they  are  visible  to  the  naked  eye.    In  the 
contracted  phase  the  posterior  transverse  annulations  closely  resemble 
those  characteristic  of  Epistylis  pUcaiilis  Ehr. 

*  Amer.  Natiiral.,  xiz.  (1885)  pp.  18-27  (8  figs.). 

t  Amer.  Hon.  Mior.  Journ.,  v.  (1884)  pp.  226-30  (10  figs.). 
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long  axis  of  the  bodjy  instead  of  being  oxily  about  the  length  of  the  long 
axis ;  it  moves  bj  contractions  of  its  appendage,  and  not  as  do  freed 
Vortioellines  by  the  anterior  oirdet  of  <nlia ;  its  form  is  ezacilj  the 
opposite  of  that  of  Spaato$tffla  ;  its  body  is  grooved,  and  not  smooth ; 
it  has  no  peristome,  and  seems  to  have  no  mouth ;  its  protoplasm  is 
not  colourless,  but  reddish  brown ;  it  is  without  symbiotic  zoozin- 
thelli.  Its  pigment  body  differs  from  the  ocellus  of  Luna,  which 
Yogt  supposed  had  been  swallowed  by  being  acellular,  sharply 
limited  at  its  edges,  and  the  lensJike  body  is  large,  and  is  partly  dis- 
solved by  osmio  acid.    Other  points  of  difference  are  noted. 

Protozoa  of  the  Gulf  of  Genoa.* — Dr.  A.  Gmber  describes  80 
new  species  of  Protoxoa,  whidi  include  the  types  of  aevea  new 
genera  besides  a  number  of  others  already  known,  from  the  GqK  of 
Genoa.  The  new  genera  he  names  as  follows: — Craierina  smQm, 
Umulina  diffiuguBfarmii^  8piro9tomna  lueida^  Orfhodon  hamaiiu^ 
Hypoeoma  paraaHica^  Stf/locoma  aviformis,  and  Polymaitix  id;  all 
these  new  genera  and  species,  as  well  as  several  others  previously 
known,  are  described  and  figured. 

Oraierina  moUia  is  a  peculiar  rhizopod ;  the  protoplasm  is  snr- 
rounded  by  a  thick  sheath,  which  does  not  appear  to  be  chitinous, 
but  merely  a  thickened  portion  of  the  protoplasm  itself;  one  end 
possesses  an  aperture  leading  through  the  outer  sheath  in  the  form  of 
a  funnel  apparently  lined  by  a  continuation  of  the  sheath.  No 
nucleus  was  discovered. 

Umulina  difflugicBformii  is  a  monothalamous  rhizopod  possessing 
a  somewhat  oval  d^ell  composed  of  sand  particles  and  opening  by  a 
widish  aperture.  Only  a  single  specimen  was  seen  aUve,  and  no 
details  can  be  given  as  to  the  condition  of  the  protoplasm,  though  no 
nucleus  appears  to  be  present. 

Spiroitomina  lucida  is  a  heterotrochous  inf  usorian  chiefly  remark- 
able for  the  presence  of  two  nuclei ;  either  one  or  a  great  number 
are  characteristic  of  the  group. 

Orihodon  hamatua,  though  differing  generically  firom  all  other 
Infusoria,  does  not  seem  to  present  any  special  features  of  interest 

Hffpocoma  par<uitica> — ^This  species,  which  is  excessively  minute, 
is  found  attacned  to  colonies  of  2^thamnium ;  the  under  surface, 
where  the  cilia  are  borne,  is  sunk  below  the  remainder,  and  very 
likely  serves  as  a  disk  of  attachment;  they  appear  to  feed  upon  the 
Zoothamnia. 

Stylocoma  ovifomM. — The  body  is  oval,  going  to  a  point  behind ; 
in  front  of  the  mouth  is  a  kind  of  collar,  projecting  in  front  of  the 
rest  of  the  body;  the  cilia  of  the  body  are  arranged  in  a  rather 
unusual  fashion. 

Poljfmasiix  $ol  is  a  flagellate  infusorian  with  radiatdy  arranged 
flagella — a  remarkable  feature  in  the  group.  Its  appearance  is 
strikingly  like  that  of  a  Heliozoon ;  but  as  the  flagella  are  movable 
they  are  clearly  flagella,  and  not  rigid  pseudopodia,  like  those  of  a 
Heliozoon. 

*  Nova  Acta  Acad.  Leop.-CaroL,  xlvi.  (1884),  67  pp.  (5  pis.). 
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Vew  Fresh-wttter  InfdMiia.* — A.  0.  Siokea  desoribes  some  new 
bedi-wmter  Infiisoiui. 

Englena  iorta  n,  sp.  bears  only  the  remotest  resemblance  to  anj 
known  member  of  its  genus.  Its  characteristio  features  are  the 
spiral  grooyes  or  keel-Uke  ridges  traversing  the  entire  body  from 
anterior  extremity  to  posterior  aonmination. 

FhacoB  anacadus  n.  sp.  resembles  the  foregoing  in  moyement,  but 
in  little  besides. 

VorUceUa  smarctgdinan.  sp.  is  in  colour  a  translucent  homogeneous 
emerald  green.  It  has  a  fi«quently  exercised  tendency  to  a  characteristio 
ebange  of  form  by  retracting  the  borders  of  one  side  of  the  extended 
body  BO  as  to  produce  a  deep  depression,  and  exhibits  a  habit  of 
sheathing  the  distal  end  of  the  pedicel  in  the  posterior  extremity  of 
the  body.  The  cuticular  surface  is  transyersely  striated  by  depres- 
sions so  fine  that  they  are  ordinarily  visible  only  at  the  lateral 
borders  or  after  manipulation  with  the  mirror.  Minute  granules 
occasionally  roughen  the  surface. 

F.  maerocauUa  n.  sp.  resembles  V.  hngiJUum  S.E.,  but  is  distin- 
gushed  by  its  surfiice  striations ;  whilst  the  pedicel  is  ten  or  twelve 
tunes  the  length  of  the  extended  zooid. 

F.  tUriculus  n.  sp.  resembles  in  form  the  marine  F.  striata  Duj.,  of 
which  it  may  be  a  fresh-water  variety.  In  its  habitat  it  is  disposed  to 
be  solitary. 

F.  maerophya  n.  sp.  bears  a  striking  resemblance  to  F.  cucuUub 
From.,  but  is  distinguished  by  the  presence  of  cuticular  strisd,  and 
the  absence  of  the  cushion-like  ciliary  disk. 

All  the  above  forms  occur  in  shallow  ponds  in  Western  New 
York. 

Zoodhamnium  adaam  n.  sp.  was  found  attached  to  Cladopkora 
glomeraia  on  the  shore  of  Luna  Island  in  the  rapid  water  of  the 
Niagara  river.  In  external  form  it  resembles  Kent's  Z.  simplex  ;  but 
the  cuticular  surface,  instead  of  being  smooth,  is  finely  and  delicately 
striated  transversely.  After  the  colony  has  been  under  observation  for 
a  prolonged  period  an  action  takes  place,  unrecorded  with  any  member 
of  the  genus.  ^  Two  neighbouring  zooids  fold  together  their  ciliary 
apparatus,  and  their  own  private  footstalks  retract  into  coils  without 
disturbing  the  general  equanimity  of  the  community.  This  has  been 
observed  repeatedly,  the  retracted  muscular  thread  being  in  every 
instance  in  apparent  connection  with  that  of  the  remainder  of  the 
pedicel.  Thus  thread,  however,  seems  to  be  delicate.  For  no  visible 
reason  it  soon  separates  into  scattered  fragments  within  the  sheath. 
In  those  instances  just  referred  to  an  inappreciable  separation  had 
probably  taken  place.'' 

A.  0.  Stokes  also  describes  f  the  following : — 

OpercuUma  plicatilia  n.  sp.  occurs  in  colonies  of  comparatively 
such  immense  size  that  they  are  visible  to  the  naked  eye.  In  the 
contracted  phase  the  posterior  transverse  annulations  closely  resemble 
those  characteristic  of  I^8tyli$  plicatilis  Ehr. 

*  Amer.  Natural.,  xiz.  (1885)  pp.  18-27  (8  figs.), 
t  Amer.  Mon.  Mior.  Joorn.,  v.  (1884)  pp.  226-30  (10  figs.). 
Ser.  2.— YoL.  V.  S 
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Efi^ylU  vagimda  n.  sp.  owes  its  name  to  the  peculiar  fonnatioii  of 
a  sheath  oyer  the  end  of  the  footstalk  by  the  extremity  of  the  con- 
tracted body,  which  is  oharacteristio  and  of  diagnostic  Valne. 

EuplaUt  plumipe$  n.  sp.  is  characterized  by  the  finely  fringed 
extrmnities  of  the  anal  styles.  The  dorsal  snrfiice  is  often  orna- 
mented by  longitudinal  rows  of  minute  prominences  in  stellate 
clnsters.  Conjugation  takes  place  and  reprodaction,  in  which  there 
are  some  points  of  onasnal  interest,  by  transverse  fission. 

Cyelidium  UtomesMim  n.  sp.  is  distinguished  from  all  other  members 
of  the  genus  by  the  extreme  length  of  the  posterior  setse,  and  by  the 
unclothed  central  region  of  the  zooid. 

New  Choano-FIagellata.* — A.  0.  Stokes  describes  new  forms  of 
these  Infusoria  from  ponds  in  Western  New  York. 

Monanga  cbavata  n.  sp. — The  body  bears  a  remote  resemblance  to 
that  of  M,  angusUUa  S.E.,  but  the  creature  conspicuously  differs  in 
being  elevated  on  a  long  pedicel,  in  the  relat  ive  shape  of  the  body, 
and  in  its  much  greater  size. 

Codotiga  utrtadua  n.  sp.  has  the  zooids  attached  in  dusters  of  four 
to  the  summit  of  a  straight  rigid  footstalk.  This  arrangement  leads 
the  author  to  discuss  Kent's  Codosiga  umbeUcUa,  and  to  state  bis  belief 
that  the  typical  form  of  this  latter  species  has  the  quadripartite 
pedicel,  whilst  the  bitripartite  is  the  variety. 

In  C.  magnifiea  n.  sp.  the  main  stem  is  considerably  longer  than 
that  of  C.  umbdlatat  and  bears  just  twice  as  many  primary  branches, 
each  of  these  being  furcated,  and  each  of  the  secondary  branches 
giving  origin  to  four  branchlets,  every  one  of  which  usually  supports 
two  zooids.  The  entire  formation  is  easily  distinguishable  under  a 
1  in.  objective. 

SalpingcBca  gphcBrieda  n.  sp.  and  8,  lagena  n.  sp. — ^The  latter  diffisrs 
from  all  known  pedicellate  species  in  the  evenly  rounded  contour  of 
the  lorica  base. 

Flagellata  ODinobryon)  as  Members  of  the  Pelagic  Fauna  of 
Lakes.  J — O.  E.  Imhof  has  found  two  new  forms  of  Dituibryony 
D.  caZ^ctt2a<ttni,  and  one  provisionally  named  D.  petioUxtum ;  he  con- 
siders that  the  identification,  attempted  by  Kent,  of  D,  peiiolatum 
Diyard.  with  Poteriodendron  petidaium  Stein  is  not  correct.  The 
form  of  the  chambers  of  each  individual  and  their  arrangement  in 
colonies  is  entirely  different  in  the  two  species.  He  has  found  species 
of  Dincbryon  (the  descriptions  of  which  are  promised)  in  numerous 
lakes  in  Savoy,  Upper  Italy,  Switzerland,  the  Tyrol,  Upper  Bavaria, 
Salzburg,  and  Styria,  and  he  contempL^tes  shortly  publishing  his 
results  on  the  extension  of  the  pelagic  fauna,  according  to  his  personal 
researches,  over  sixty-five  lakes  in  the  countries  named,  as  well  as  the 
results  relating  to  the  deep  fauna  of  a  great  number  of  them. 

Caleituba  polymorpha.t — This  is  a  new  genus  and  species  of 
imperforate  Foraminifera  m>m  the  Adriatic,  discovered  by  Jh.  Zollau 

*  Amer.  Hon.  Mior.  Joorn.,  vi.  (1885)  pp.  8>12  (7  figs.). 

t  Arch.  Sol.  Phys.  et  Nat,  zii.  (1884)  pp.  442-3. 

X  8B.  K.  Akad.  Wias.  WieD,  Ixxxviii.  (19SS)  pp.  420-^  (1  pi.). 
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T.  BoboB.  It  oocnis  fixed  on  alg»  in  masses  of  yeiy  yariable  size, 
fonn,  and  arrangementy  oocnrring  in  monothalamons,  dithalamons, 
trithalamonB  (with  the  broad  third  chamber  commmiicating  externally 
by  two  adjacent  apertures),  and  polythalamons  forms.  Six  chambers 
WB8  the  mftxiTOiim  eYcr  observed.  The  thin,  poroellanons,  calcareous 
shell  is  so  transparent  as  to  let  the  brick-red  granular  protoplasm  be 
seen  beneath.  There  are  nnmerons  pores,  and  the  month  is  always 
aft  the  free  end  of  the  chamber.  The  protoplasm  does  not  fill  the 
shell,  bnt  sends  off  delicate  hyaline  threads  to  the  shell-wall.  The 
anastomosing  peendopodia  serve  exclusiyely  for  getting  food.  Nnme- 
rons round  nuclei  were  observed  in  polythalamous  fbrms,  but  only 
one  in  monothalamons  forms  (cf.  Hertwig's  observation  on  young 
lOliolide).  The  dassificatory  position  of  Oalcitvba  is  among  the 
Miliolidsa,  of  which  family  it  is  a  primitive  example  not  yet  definite 
infonn. 

Areherina  BoltonL* — ^E.  Bay  Lankester  gives  an  account  of  a 
new  genus  of  Protozoa,  allied  to  Vampyrella^  and  remarkable  for 
being  chlorophyllogenous ;  it  was  discovered  by  Mr.  T.  Bolton  in 
ponds  in  the  neighbourhood  of  Birmingham,  associated  with  dosmids 
and  other  minute  chlorophyll-bearing  alg83. 

The  first  growth-phase  observed  is  the  Actinophryd-form,  in  which 
there  is  a  spherical  body  1/2000  in.  in  diameter,  consisting  of  a 
sharply  outlined  mass  of  refringent  protoplasm,  from  which  radiate 
a  number  of  very  delicate  but  stiff  filaments ;  these  are  motionless. 
Within  the  body  is  a  large  spherical  vacuole,  and  sometimes  the 
whole  appears  of  a  bright  green  colour ;  when,  however,  the  organism 
is  caused  to  roll  over  the  green  colour  is  seen  to  be  limited  to  two 
masses — a  bifid,  or  in  other  cases  a  single  chlorophyll-corpuscle; 
this  takes  the  place  of  a  nucleus,  and  round  it  there  centre  the  life 
and  growth  of  Arckerina;  its  division  precedes  and  is  invariably 
followed,  sooner  or  later,  by  that  of  the  protoplasm  of  the  whole 
oxganism.  There  is  no  evidence  at  all  that  this  is  a  cell-nucleus ;  no 
ehromatin-substance  is  to  be  observed  at  the  time  of  division,  and  the 
process  usually  results  in  the  formation  of  four  and  not  of  two 
daughter-bodies. 

The  author  discusses  the  parasitic  nature  of  chlorophyll-corpuscles 
in  Hfdra^  and  urges  that  the  '^ tetra-schistic  corpuscles"  of  both 
Arekarina  and  H,  viridia  do  not  resemble  any  known  unicellular  green 
algm  and  that  there  is  no  reason  <^for  attributing  to  them  a  fanctful 
origin  and  history  differing  essentially  from  that  of  other  coloured 
ooipuBcles  and  such  products  of  the  modification  of  cell-substance." 

Stages  of  encystation  and  of  vegetative  growth  are  next  described ; 
and  we  have  then  an  interesting  account  of  a  very  curious  character- 
istic. '*  Groups  of  ghost-like  outlines  corresponding  to  chlorophyll- 
corpuscles  and  their  radiant  filamentous  pseudopodia,  entirely  devoid 
of  any  substance,"  were  observed ;  these  are  regarded  as  being  un<* 
doubtedly  skeletal  products  of  the  solid  protoplasm  which  has  with- 
drawn from  them ;  they  may  be  compared  to  the  numerous  cellulose 

♦  Quart.  Journ.  Micr.  Soi.,  xxv.  (1885)  pp.  61-74  (1  pi.). 
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ohamberB  aeczeted  and  al>andoiied  by  the  protoplasm  of  Archer'0 
CMamydomffxa ;  and  they  are  of  especial  interest  as  giving  the  first 
indication  of  psendopodia  being  capable  of  secreting  a  membranons 
investment.  With  this  may  be  compared  Gmber's  statement  (aee 
next  note)  as  to  the  existence  of  a  cuticola-like  layer  in  Anuehos, 

Areherina  is  one  of  the  non-nucleate  Gymnomyxa,  and  in  respect 
of  its  abundant  colony-formation  reminds  us  of  Micrognmia  soooiif. 

Stadies  on  Amosbo.* — A.  Omber,  after  descriptions  of  AnuAa 
v%Uo$a  Leidy  and  of  the  new  species  A.  prima,  seamdoy  iertia,  quarto, 
quiiUa,  htnudeata,  and  lueida,  as  well  as  of  A,  verrucosa  and  A.  proteus, 
finds  that  the  fiacts  here  related  show  that  there  are  a  number  of 
separate  and  exactly  definable  AmoebiB  which  do  not  pass  into  one 
another ;  he  has  convinced  himself  of  this  by  observing  for  months 
and  even  years  forms  living  in  the  same  locality.  The  diagnosis  of 
an  Anujeha  most  be  based  on  its  average  size,  the  consistency  of  the 
protoplasm,  and  the  movements  thereby  tx)nditioned,  as  well  as  on 
the  characters  of  its  contents,  such  as  vacuoles,  granules,  crystals; 
but  chiefly  on  the  number,  size,  and  structure  of  the  nuclei.  Five  of 
the  species  described  in  the  present  essay  are  multinuclear,  and  it  is 
proved  how  definitely  the  nuclei  are  distinguished  from  one  another, 
and  with  what  certainty  one  can  conclude  from  external  characters 
on  the  structure  of  the  nucleus,  and  vice  vered.  Thence  results  the 
remarkable  fact  that  two  very  similar  species  of  AmoebiB  may  hare 
very  difiierently  formed  nuclei,  and  that  in  forms  which  are  externally 
very  different  the  nuclei  may  be  quite  similar.  In  any  case  the 
number  of  the  different  forms  of  nudei  is  much  more  important  than 
has  hitherto  been  supposed. 

We  cannot  as  yet  form  any  idea  of  what  are  the  differences  in  the 
protoplasm  that  are  of  significance;  the  conditions  of  existence  appear 
to  us  to  be  the  same  for  all  Anux^;  many  indeed  live  in  the  same 
places  and  on  the  same  kinds  of  food.  This  resemblance  is,  however, 
perhaps  not  real,  and  we  must  believe  that  natural  selection  has  had 
the  same  inflaence  in  fixing  variations  among  AmaebcB  as  with  higher 
animals.  Gruber  thinks  that  Oarpenter  is  in  error  in  excluding  the 
Foraminifera  from  this  influence  and  in  referring  the  development 
of  the  comuspire  of  OrhitolUea  to  an  internal  tendency  to  variation. 

Though  we  cannot  discover  any  law  in  the  changes  of  the  amoeba- 
body,  nor  explain  the  causes  of  llie  phenomena  of  adaptation,  it  is 
not  right  to  set  them  aside.  The  large  number  of  variations  among 
AmahcB  show  us  that  protoplasm  is  a  material  which  can  be  moulded 
into  an  interminable  number  of  forms,  and  if  here  the  smallest 
changes  in  its  constitution  are  seen  to  be  suflicient  to  form  a  new 
species,  we  can  hardly  wonder  at  the  variety  of  adaptations  which  are 
seen  when  cells  are  compounded  into  Metazoa. 

Gruber  is,  further,  of  opinion  that  the  discrimination  of  zones  of 
different  kinds  of  protoplasm  is  due  to  a  misunderstanding;  the 
amoebic  body  always  consists  of  a  single  mass  of  protoplasm  in  which 
the  various  contents  lie  suspended;  where  the  plasxna  is  fluid  the 

*  ZeitBuhr.  f.  WiBS.  Zool.,  xlL  (1884)  pp.  186-225  (3  pis.). 
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eofnients  are  well  diatribated,  but  when  it  is  firmer  they  do  not  mix 
80  easily  with  it ;  this  is  the  cause  of  the  appearance  of  a  hyaline 
ectoplaon  and  a  granular  endoplasm.  The  only  differentiation  in 
the  body  of  an  Anuxba  obtains  at  the  outermost  periphery,  where  the 
protoplasm— -clearly  from  contact  with  water — is  conyerted  into  an 
invisible  cnticula-lSce  layer,  which  disappears  during  the  outpushing 
of  the  pseudopodia  and  can  be  re-made. 

He  is  not  able  to  confirm  the  account  of  a  pleziform  structure  of 
the  protoplasm,  as  given  by  Heitzmann ;  nor  does  he  allow  that  the 
zefraetiye  bodies  which  have  been  described  by  Greef  in  Pehmyxa 
palw&ris  are  ever  to  be  found  in  AmcebcB  ;  he  has  examined  P.  viUosa, 
where  they  are  certainly  absent.  The  pale  filaments  found  in  some 
AwudxB  appear  to  be  symbiotic  fungi ;  in  one  species  which  was  re- 
markable for  the  constant  collection  of  chlorophyll-containing  food 
they  were  always  present. 

The  species  lately  described  by  Leidy  and  found  by  Gruber  in 
Europe  confirm  the  doctrine  that  the  fresh-water  Bhizopods  are 
cosmopolitan  organisms. 

Psorosperm  in  fhe  Human  Pleural  Cavity.* — ^After  a  lengthy 
tununary  of  all  that  is  known  concerning  the  Psorosperms,  J. 
Knnstler  and  A.  Pitres  give  a  detailed  description  of  a  species  found 
in  the  pus  £rom  the  human  pleural  cavity.  At  the  moment  of  ex- 
traction this  pus  was  white,  opaque,  thick,  perfectly  homogeneous, 
and  of  an  oily  consistency,  without  the  least  disagreeable  odour. 
Examined  eighteen  hours  afterwards  without  the  addition  of  any 
reagent  it  was  found  to  contain  inter  alia  some  ovoid  or  fusiform 
corpuscles,  pale  and  of  a  hyaline  appearance,  with  sharply  cut 
contour,  swimming  freely  in  the  fluid  or  inclosed  in  variable  numbers 
in  hyaline  cysts.  They  varied  largely  in  size,  from  18  /x  to  100  /i 
in  length,  and  many  appeared  to  be  undergoing  fission. 

These  corpuscles  consist  of  an  envelope  inclosing  a  protoplasmic 
body.  The  envelope  is  thin,  continuous  throughout,  and  exhibits 
oblique  undulating  striae  which  form  an  integral  part  of  the  struc- 
ture of  the  membrane,  and  are  not  due  to  superficial  costsd.  The 
protoplasm  is  finely  granular  and  completely  fills  it.  It  incloses  a 
rounded  nucleus.  The  largest  corpuscles,  far  surpassing  the  ordinary 
ones  in  size,  were  filled  with  fusiform  corpuscles,  the  result  of  en- 
dogenous generation.  As  these  fusiform  bodies  were  a  little  larger 
than  the  raoallest  of  the  free  specimens,  it  is  inferred  that  the  latter 
are  due  to  fission.  No  amoeboid  state  nor  any  trace  of  intercellular 
life  was  observed.  In  position  this  parasite  is  nearest  to  that  division 
of  the  Psorosperms  known  as  Coocidia  monospora,  and  it  seems  closely 
allied  to  the  corpuscles  found  by  Arloing  and  Tripier  in  the  viscera 
of  the  chicken. 

Hew  and  Little-known  Proti8t8D.t^Prof.  Parona  describes  the 
following  Protistaa  from  Sardinia : — 

Diplodorina  Mauoni  From.  (Par.)  is  fully  discussed  by  the  author^ 

•  Journ.  de  Microgr.,  viii.  (1884)  pp.  469-74,  520-6  (2  pie.), 
t  Atti  Soo.  Ital.  Sol.  Nat.,  xxvi.  (1883)  pp.  149-59  (1  pi). 
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vrho  is  led  by  his  inTestigatioiiB  of  the  Sardinian  speoimenB  to  giro 
an  amended  diagnosiB  of  the  speoies.  Zigoadmis  leucoa  From. 
According  to  the  author's  observations  the  different  forms  of  develop- 
ment of  this  speoies  are  found  as  spherical  corpuscles  of  spori- 
form  aspect,  different  dimensions^  and  yivid  rosy  colour.  These 
are  sometimes  met  with  in  immense  quantities  in  saline  waters ;  and 
so  abundantly  as  to  colour  the  water  itself  red,  a  well-known  pheno- 
menon at  the  salt  springs.  These  sporiform  corpuscles  have  a  distinct 
contour  and  a  well-marked  granular  internal  substance,  some  appearing 
colourless.  Two  new  species  of  Ama^xiy  A,  digitaia  and  A,  vdata  ;  a 
variety  of  Acineta  linguifera  0.  &  L.  var.  interrupta^  and  a  new 
form  of  A,  Oattanei  n.  sp.  Also  MagotphoBra  Maggii  n.  sp.,  forming 
a  spherical  group  consisting  of  unicellular  organisms  or  ciliated 
spherules,  distinctly  nucleated  and  colourless,  with  flagelliform  pro- 
longations directed  towards  the  centre  of  the  sphere  and  cilia  at  the 
opposite  extremity  pointing  outwards.  Prof.  Farona  considers  that 
this  represents  an  organism  morphologically  antecedent  to  Jf .  planula 
Hack. 


BOTANY. 

A.    GENERAL,  including  the  Anatomy  and  Physiology 

of  the  Phanerogamic. 

a.  Anatomy.* 

Structure  and  Division  of  fhe  Vudeus.']'— In  pursuance  of  his 
previous  researches  t  on  this  subject,  L.  Omgnard  has  continued  his 
examination  of  the  phenomena  attending  the  division  of  the  nucleus, 
diiefly  in  the  endosperm-cells  and  mother-cells  of  the  pollen  of 
Endogens.  Usin^  appropriate  reagents  and  a  No.  12  homogeneous- 
immersion  objective  of  Verick,  with  condenser,  he  found,  in  the 
nucleus  of  the  mother-cells  of  the  pollen  in  several  Liliacesd,  that  the 
thread  is  sometimes  formed  of  two  series  of  chromatic  granulations, 
even  before  its  transverse  segmentation.  These  granulations,  placed 
side  by  side,  appear  to  result  from  the  doubling  of  granulations 
previously  larger  and  placed  in  a  single  line.  This  doubling  does 
not  extend  to  we  hyaloplasm,  and  it  is  not  usually  visible  until  afber 
the  transverse  segmentation  of  the  filament 

One  point  in  which  the  indirect  division  of  the  nucleus  differs  in 
o-nitn^la  and  in  plants,  is  the  occurrence  of  the  amphiaster  in  the 

*  This  rabdiviflion  oontaiiiB  (1)  Gell-Btraoture  and  ProtoplaBm  (inclading  the 
NaoleuB  and  Oell-divimon) ;  (2)  Other  Cell-oontents  (indading  the  Cell-aap  and 
Chlorophyll);  (3)  SecretionB;  (4)  Structure  of  TiBsues;  and  (5)  Struotuze  of 
OxganB. 

t  Bull.  Soo.  Boi  France,  xxxl.  (1884)  pp.  324-30. 

t  See  thifl  Journal,  iii.  (1883)  p.  864 ;  iy.  (1884)  p.  915. 
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former,  whioh  has  not  yet  been  detected  in  the  latter;  and  M. 
Gnignard  has  endeavoured  to  determine  whether  this  difference  really 
6xiBt&  The  yoong  embzyoHsac  of  Lilium  has  a  large  nndeos  aituated 
in  the  centre  of  a  grannlar  protoplasm  which  forma  a  sort  of  narrow- 
meshed  network  filling  up  the  cell.  The  long  nuclear  spindle  is 
remarkably  clear,  and  at  each  of  its  extremities  the  chromatic  threads 
of  which  it  is  composed  all  converge  to  the  same  point.  The 
nndear  plate  has  the  appearance  of  a  star  with  twelve  rays ;  it  is 
formed  of  double  often  straight  chromatic  segments,  with  one  ex- 
tremity supported  on  a  chromatic  thread,  the  other  tamed  towards  the 
periphery.  At  the  two  poles,  suitable  reagents,  and  especially  bi- 
chloride of  merourr,  reveal  a  radial  disposition  of  the  protoplasmic 
gnnulee.  The  radial  arrangement  of  the  protoplasm  is  also  very 
erident  round  the  nuclei  at  the  time  when  they  are  about  to  divide. 

The  longitudinal  doubling  of  the  chromatic  segments  of  the 
nuclear  plate  above  described  is  very  evident  in  all  nuclei  the  size  of 
which  is  sufficient  to  permit  the  observation ;  as  in  the  mother-cells 
of  the  pollen  of  Liliacem,  Amaryllidem,  Banuncnlacem,  Magno- 
liaoen,  ^^  in  the  endosperm  after  impregnation,  and  in  other 
vegetable  tissues.  In  some  other  cases  this  doubling  is  difficult,  or 
idmost  impossible,  to  determine. 

Chromatine  in  Cell-division.* — ^A.  Brass  and  Fraisse  have  in- 
vestigated the  part  played  by  chromatine  in  the  phenomenon  of 
cell-division.  It  is  not  constant,  being  wanting  in  cells  that  have 
been  starved  for  a  time.  It  seems,  therefore,  to  have  no  other  function 
than  that  of  providing  nutriment.  Its  staining  properties  are  not  a 
proof  of  physiological  importance.  On  the  contrary,  the  active  part 
in  these  phenomena  devolves  upon  the  protoplasmic  filaments  which 
do  not  ti^e  artificial  colouring.  Professor  H.  Fol  f  has  been  able  to 
estabUah  directiy  the  movements  of  these  achromatic  filaments  during 
the  segmentation  of  the  eggs  of  the  sea-urchin. 


Membrane  with  Properties  of  the  Cell-walLt— A. 
Famintzin  has  constructed  artificially,  by  the  action  of  concentrated 
hydrochloric  acid  on  soda-glass,  an  excessively  thin  perfectly  trans- 
paient  siliceous  membrane  having  many  of  the  properties  of  the  cell- 
wail  and  of  starch-grains.  These  membranes  allow  osmotic  currents 
to  pass  freely  through  them,  and  their  reactions  with  fuchsin  and 
carmine-solution  are  the  same  as  those  of  vegetable  membrane ;  the 
former  they  absorb  eagerly  with  very  deep  staining,  while  towards 
the  latter  they  are  perfectiy  indifferent.  They  also  swell  up  in  water 
to  the  extent  of  about  5  per  cent.;  and  this  must  therefore  be  re- 
garded, not  as  a  special  property  of  organized  structures,  but  rather 
ts  one  belonging  to  all  colloidal  bodies. 

•  Aroh.  6cL  Phys.  et  Nat,  xi.  (1884)  p.  820. 

t  Loa  cit. 

X  BoUL  Acad.  Imp.  8oL  St.  Peterabourg,  xxix.  (1884)  pp.  414-e. 
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COieoiiotl  Seaetioni  of  ChlorojpliylL* — A.  Tflohirah  points  out  in 
the  foUowing  table  the  difieranoes  in  tiie  reaotiona  of  pure  chlorophyll 
and  of  the  green  anilin-dyea. 


CSilorophylL 

Green  Anffln-dyeiL 

Hydioohlorio  acid  ..     .. 

Bine. 

TeUow. 

Ether        

YeUow 

(ooIonrlesB  when  zantho- 

phyU  18  abaent). 

Golourleas. 

Bpeetroaoopic  examination 

Dark  band  in  the  red 

(3  bands  from  yellow  to 

green). 

Inner  hand  in  the  red. 

1 

PlnoraaoeDee 

Bed,  even  in  veiy  dilate 
aolntiona. 

None. 

The  ohlorophyll-pigment  of  ooxmneice  is  a  mixture  of  pure  chloro- 
phyll and  xanthophylL  These  may  be  separated  by  a  snrfiice  layer  of 
benain,  which  remoyes  the  chlorophyll.  Insolation  by  direct  sun- 
light may  also  sometimes  be  nsed ;  the  sunlight  remoYing  the  colour 
from  chlorophyll-oonnyL 

Colouring-matters  of  Flowers  and  Fruits.t — ^A.  Hansen  asserts 
that  the  great  Tariety  in  the  colour  of  flowers  can  be  referred  to  a  very 
small  number  of  original  pigments.  Excluding  chlorophyll,  the 
remainder  may  be  divided  into  three  main  groups,  yiz. : — CI)  yellow 
colours ;  (2)  red  colours ;  (8)  blue  and  violet  colours.  Of  these  tiie 
first  group  resemble  chlorophyll-green  in  being  connected  with 
organused  protoplasm-structures,  while  the  members  of  the  two 
other  groups  are  closely  connected  wifh  one  another,  and  sharply 
separated  from  the  yellow  pigments,  occurring  always  dissolved  in 
the  cell-sap. 

The  yellow  pigment  of  flowers  has  the  form  of  an  oily  compound 
imbedded  in  a  protoplasmic  matrix,  whence  its  insolubilify  in  water. 
Hansen  terms  it  **  lipochrome,"  from  ite  resemblance  to  ^t  animal 
piement.  It  crystalliaes  in  needles,  insoluble  in  water,  but  readily 
soluble  in  alcohol,  ether,  chloroform,  petroleum-ether,  and  bisulphide 
of  carbon.  In  the  solid  form  it  is  coloured  blue  by  sulphuric  acid,  and 
green  by  biniodide  of  potassium.  Its  spectrum  exhibits  scanty  any 
variabiUty ;  its  solutions  do  not  display  fluorescence.  An  orange  tiii 
is  produced  by  a  dense  accumulation  of  lipobhrome  in  the  chromato^ 
phores,  In  a  few  cases,  as  the  flowers  of  the  dahlia  and  the  rind  of 
citrons,  the  yellow  colour  is  not  produced  by  lipochrome,  but  by  a 
yellow  pigment  dissolved  in  the  ceU-sap. 

The  red  colours  of  flowers  may  aU  be  referred  to  a  single  red 

*  Vers.  Pentsch.  Naiurf.  u.  Aerzte  Magdeburg,  Sepi  23,  1884.     See  Boi 
Ceniralbl.,  xx.  (1884)  p.  122. 

t  Verb.  Pby8.-med.  Gesell.  WQrzborg,  xyiii.  (1884)  pp.  109«27  (2  pla). 
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pisment,  seen  in  the  pink  pigment  of  roses,  pinks,  and  peonies.  It  is 
Bolable  in  water  and  alcohol,  and  can  be  obtained  by  eyaporation  in 
the  solid  form.  The  alcoholic  solution  is  nearly  colourless,  but  is 
tamed  red  by  a  drop  of  hydrochloric  acid ;  ammonia  and  alkaline 
carbonates  torn  it  green,  caustic  alkalies  yellow ;  acids  restore  the  red 
colour.  Its  spectrum  is  characterized  by  a  broad  absorption  band 
between  D  and  F.  The  scarlet  colour  of  such  flowers  as  the  poppy 
is  the  result  of  the  presence  of  yellow  grains  of  lipochrome  in 
addition  to  the  red  cell-sap ;  and  all  intermediate  shades  are  caused 
by  the  relatiye  proportion  of  these  substances.  The  red  colours  of 
firoits  are  due  to  similar  causes. 

The  blue  and  yiolet  pigments  appear  not  to  be  independent,  but 
deriTatiyes  of  the  red.    When  extracted  by  alcohol,  a  drop  of  acid 

produces  a  red  colour.    The  frequent  change  of  colour  in  flowers  from 

red  to  yiolet,  as  in  many  BorragineaB,  is  probably  due  to  acid  salts  in 

Ihe  sap. 

The  general  conclusion  is  that  while  all  other  yegetable  pigments 

are  closely  related  to  one  another,  chlorophyll-gzeen  is  a  substance  wi 


Bed  Pigment  of  Phanorogams.* — H.  Pick  replies  to  Wortmann's 
objeciioiis  brought  against  his  argument  f  that  the  red  colouring  matter 
of  plants  has  frequently  the  object  of  materially  assisting  the  transport 
of  starch  in  the  plant. 

Meehanieal  Function  of  Crystals   of  Calcium    Oxalate,  t — 

P.  Bftccarini  suggests  that  the  sclerenchymatous  thickening  of  cell- 

mdls  and  the  deposition  of  large  quantities  of  crystals  of  calcium 

ftTf^1tt^i«^  such  as  occurs  in  Vida^  CoUeHaj  BhipscUia,  Eryngium,  Ac, 

are  altematiye  processes,  both  intended  to  answer  the  same  purpose 

of  furnishing  a  mechanicad  strengthening  to  the  tissue,  and  that,  con- 

sequently^  the  two  phenomena  are  yery  rarely  found  accompanying 

one  another.    Especially  does  the  deposition  of  masses  of  crystals  in 

the  reoeptade  and  oyary,  particularly  in  the  Bosaceaa  and  Composits, 

form  a  kind  of  false  tissue. 

Starch-meaLS — A.  Tschirch  points  out  the  necessity  of  separating 
the  leading  forms  or  types  of  starch-grains  from  the  secondary  forms ; 
it  is  only  from  the  former  that  any  accurate  judgment  can  be  formed. 
He  giyes,  as  an  example,  the  diflerence  between  the  typical  forms  of 
the  grains  in  bean-  and  pea-meal.  The  typical  for  the  bean  is  elongated 
and  bean-shaped,  tria^ular,  oyal,  with  large  longitudinal  fissure  and 
evident  lamination.  For  the  pea  the  type  is  roundish  with  cushion- 
like projections,  indistinct  lanunation,  and  more  often  radial  striation. 
The  fissure  is  altogether  wanting  or  yery  feebly  deyeloped.  Secondary 

•  Boi  Ztgn  xllL  (1884)  pp.  841-3. 

t  Bee  this  Journal  iv.  (1884)  p.  257. 

X  Ann.  iBt  Bot.  Boma,  i.  (1884)  8  pp.  (1  p].).  See  Oester.  Bot  Zeitaehr., 
xxxix.  (1884)  p.  446. 

{  Vers.  Deutsch.  Natnrf.  u.  Aente  Magdeburg,  Sept.  23,  1884.  See  Bot. 
(3enlralbL,  xx.  (1884)  p.  122. 
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fomifl  oooor  in  both  omm,  either  resembling  the  otber  form  or  small 
end  ronndiflh.  The  been-form  ooonrs  in  Faha  and  DoUekoSj  vis.  small 
ovml  grains  with  longitudinal  fissure. 


Tnnction  of  Latex  in  the  CompositflD.* — Mile.  A.  Leblois  has 
confirmed,  by  a  special  series  of  experiments,  the  Tiew  of  Van  Tieghem 
that  the  latex  is  of  the  natore  of  a  secretion,  rather  than  that  of 
M.  Faivre,  that  it  is  a  reserre  food-material.  A  strong  confirmation 
of  this  Yievr  is  that  the  latex,  as  for  example  in  Scorzanera^  is  entizely 
wanting  in  the  embrya 

Influence  of  Light  on  fhe  Development  of  the  Assimilating 
Tissue  of  Leaves-t^-S.  Orosglik  has  examined  the  stmctnre  of  the 
heteromorphic  leayes  of  Eucalypiua  glcbuUu^  and  finds  that  the  differ* 
ence  in  form  corresponds  to  a  difference  in  anatomical  stractore. 
The  aHsimilating  tissue  of  the  horizontal  leayes  is  constmcted  on  the 
dorsiyentral  type,  while  in  the  narrow  vertical  leaves  the  two  sides 
are  precisely  aHlra.  The  latter  show  palisade-parenchyma  on  both 
sides,  the  former  on  the  upper  side  only,  the  lower  side  being  pro> 
vided  with  spongy  parenchyma.  The  young  leaves  have  always  at 
first  a  vertical  position,  fir(»n  which  they  pass  gradually  to  the 
horizontal,  their  internal  stmcture  going  through  corresponding 
changes.  In  the  vertical  leaves  the  tissue  immediately  beneath  the 
large-celled  epidermis  is  composed  of  similar  isodiametrio  cells, 
having  in  its  centre  a  yet  feebly  developed  vascular  bundle.  It 
already  contains  chlorophyll-grains.  QrosgUk  proposes  for  this 
tissue  the  term  primary  mesophylL  From  this  primary  mesophyll 
the  assimilating  palisade-parenchyma  is  developed  at  a  subsequent 
stage.  It  is  formed  at  first  beneath  the  epidermis  on  both  sides  of  the 
leaf,  and  is  even  more  strongly  developed  on  the  under  side;  at  one 
period  the  mesophyll  consists  almost  entirely  of  palisade-parenchyma ; 
but  as  the  under  side  of  the  leaf  passes  more  and  more  into  the  shaded 
condition,  it  gradually  becomes  converted  on  that  side  into  spongy 
parenchyma. 

In  other  leaves  examined  by  him  the  anther  finds  that  the  forma- 
tion of  true  palisade-parenchyma  is  preceded  by  that  of  primary 
mesophyll,  which  has  been  mistaken  by  Pick  t  and  others  for  palisade- 
parenchyma  ;  the  differentiation  of  palisade  and  spongy  paronchyma 
takes  place  only  at  a  comparatively  late  stage. 

Cortical  Fibrovascular  Bundles  of  Vicie».§~In  the  tribe  Videas 
of  Papilionacesd  the  stem  is  famished  with  cortical  fibrovascnkr 
bundles ;  and  the  leaves  being  distichous,  the  number  of  these  bundles 
is  reduced  to  two.  In  most  cases,  at  each  node  the  cortical  bundles 
completely  disappear  and  are  completely  replaced;  but  P.  Van 
Tieghem  describes  several  departures  from  this  nornial  structure  in 
various  species  and  in  the  same  species  at  different  periods. 

'     *  Ball.  Boo.  Bot.  France,  xxii.  (1884)  pp.  122-4. 

t  Bot  GentnlbL,  xx.  (1884)  pp.  374-8.  -, 

X  See  thifl  Journal,  iii.  (1883)  p.  92. 

§  BaU.  Soc.  Boi  Fianoe,  xxxi.  (1884)  pp.  133-5. 
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Fomiation  of  Centrifiinl  Thiekenings  in  fhe  Walls  of  Hairs 
and  in  fhe  Bpiderniis.*—H.  Schenck  has  carefully  inyestigated  the 
mode  of  thickening  of  many  epidermal  stmotores,  with  the  yiew  of 
testing  whether  it  is  host  explauied  on  the  basis  of  Nageli's  theory  of 
intnssofloeption  or  Strasburger's  of  apposition.  His  general  con- 
dnsion  is  that  the  external  projections  on  cell-walls  are  some- 
times the  result  of  foldings  which  are  afterwards  filled  np  by 
apposition,  sometimes  of  growth  by  intnssosception,  though  using 
the  term  in  a  somewhat  different  sense  from  that  of  NagelL  Among 
the  structures  examined  were  the  hooks  on  the  hairs  of  the  fructifica- 
tion of  Marsileay  the  hollow  hairs  on  many  plants  which  subsequently 
become  filled  np,  the  hairs  on  the  nodes  of  ColeWf  the  epidermis  of 
petals^  and  many  others. 

Keohanieal  Sheaths  to  Secretion  receptaoleB.t — K.  Mobius  de- 
BcribeB  the  mechaniod  protections  sometimes  found  in  schizogenous 
intercellular  resin-passages,  as  in  the  leayes  of  Pinua  and  in  the 
adTentitious  roots  of  PhUodendron,  They  consist  of  one  or  more 
layers  of  elongated  cells  with  sclerenchymatously  thickened  walls. 
The  arrangement  occurs  in  seyeral  different  forms,  which  are  described 
in  detail.  Lees  striking  instances  occur  in  the  primary  cortex  of 
the  iTy,  the  periphery  of  the  leaf-stalk  of  Angioptens,  and  elsewhere. 

Curyature  of  0ynle8.t — P.  Van  Tieghem  proposes  to  define  more 
aoourately  than  has  hitherto  been  done,  the  exact  mode  of  curvature 
of  anatropous  and  campylotropous  oyules ;  the  terms  suggested  are 
taken  from  those  already  used  in  describing  the  unsymmetrical 
development  of  leaves.  Van  Tieghem  proposes  to  call  an  anatropous 
or  campylotropous  ovule  hifpomastic  when  the  curvature  is  in  an  upward 
direction,  epinasUe  when  in  a  downward  direction,  exonastic  when  the 
corvature  is  horizontal  towards  the  median  nerve  of  the  side  of  the 
upper  face  of  the  carpel,  endonastie  when  the  curvature  is  horizontal 
towards  the  edge  of  the  carpel.  These  specialities  are  often  cha- 
rscteristio  of  the  whole  of  large  natural  orders ;  sometimes  of  special 
tribes  or  even  genera  within  an  order. 

Sexual  Characters  in  Zinnia.§— T.  Meehan  remarks  on  the 
change  of  sexual  oharaoter  which  follows  the  change  of  a  tubular  to  a 
lignlate  floret  in  Zinnia,  Dahlia^  and  he  believes  all  composite  flowers. 
In  Zifnitta  m  single  ligulate  floret  would  often  be  surrounded  by 
tabular  and  hermaphrodite  ones;  but  it  would  have  the  purely 
pistillate  character  of  the  ray  florets.  In  like  manner  when  in  the 
double  DaJdia  the  tubular  florets  become  ligulate,  the  neutral 
character  of  the  ray  florets  follows  with  them.  It  is  evident  that  in 
tiiese  cases  there  is  an  intimate  connection  between  the  form  of  the 
floret  and  its  sexual  character. 

*  Schenck,  H.,  *  Unters.  fiber  d.  Bildtmg  yon  centiifagaleD  Wandverdiokungen 
•n  Tfianzeohaaren  n.  Bpidermen.'  Bonn,  1884,  42  pp.  (1  pL).  Bee  Bot.  Ztg., 
xliL  (1884)  p.  783. 

t  Yen.  Xtoatfich.  Natort  a.  Aeizte  Magdeburg,  Sept.  20,  1884.  See  Bot 
GeatialbL,  xx.  (1884)  p.  62. 

X  Bull.  Sec  Bot  France,  xxxi.  (1884)  pp.  67-70. 

f  Pxoo.  Acad.  Nat.  Sci.  PhUad.,  1884,  p.  210. 
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In  many  Compositad  the  growth  of  the  pistil  oontiDQes  for  a  day 
or  two  after  the  corolla  has  ceased  to  grow ;  in  Zinnia  the  growth  of 
the  floret  is  enormous  on  the  last  day,  often  doubling  its  lei^gth. 

Elasticity  in  the  Filaments  of  Helianthns.* — ^T.  Meehan  points 
ont  tiiat  in  MeliaiUhua  lentieuktris  Doolze,  after  the  corolla  tnbe  has 
reached  its  full  length,  the  staminal  tnbe  commences  to  grow  beyond 
the  month  of  the  corolla  and  ultimately  extends  to  abont  one-fourth 
the  whole  length  of  the  latter.  The  pollen,  forced  np  by  the  growth 
of  the  pistil  within,  then  commences  to  emerge  through  the  upper 
portion  of  the  staminal  tube,  which,  the  stamens  narrowing,  has  the 
apices  free,  till  a  large  amount  has  accumulated  at  the  apex  of  the 
tube.  The  following  day  the  arms  of  the  pistil  emerge  and  commence 
to  expand,  the  staminal  tube  at  once  begins  to  descend,  and  by  iho 
end  of  the  third  day  has  retired  entirely  within  the  tube  of  the  corolla, 
and  with  the  pistU  commences  to  wither.  Throughout  the  whole 
course  the  column  of  united  anthers  remains  entirely  of  the  same 
length.  It  is  the  filaments  only  which  are  elastic.  These  stretch 
fully  one-half  their  length.  The  phenomenon  is  accompanied  by  a 
change  in  the  form  of  the  floret.  The  extension  of  the  staminal  tube 
is,  the  author  considers,  eyidently  mechanical,  and  is  due  solely  to 
the  upward  growth  of  the  stigma,  which,  partly  it  seems  by  the 
incurred  points  of  the  stamens,  and  partly  perhaps  by  the  expansion 
of  the  arms  of  the  pistil,  is  able  to  carry  the  tube  up  with  it.  This 
force  being  removed  as  soon  as  the  arms  emerge,  the  elastic  stamens 
draw  the  tube  down  again  to  its  normal  location.  The  efiect  of  this 
process  is  to  render  the  plant  strictly  a  self-fertilizer.  HelianihMM 
hirmUua  exhibits  similar  features. 

Movements  of  AndroBcium  in  8unflow6r8.t — Alluding  to  T. 
Meehan's  paper  on  the  elasticity  of  the  filaments  of  Helianihui,X 
Asa  Oray  says  the  retraction  of  the  filaments  is  due  to  ''automatic  or 
irritable  shortening,"  as  in  the  thistle  tribe,  and  not  to  elasticity; 
nor  is  the  anther-tube  carried  up  to  its  full  height  by  the  elongation 
of  the  style  within,  as  may  be  readily  tested  by  snipping  off  the 
anther-tips  with  scissors  when  no  retraction  follows.  Only  after  the 
anther-tube  has  attained  its  full  height  is  the  tip  of  the  style  in  contact 
with  the  anther-tips.  He  also  finds  that  (contrary  to  Mr.  Meehan's 
yiew)  sunflowers  are  largely  visited  by  bees,  and  by  them  cross-fertilized. 

Haustoria  of  Parasitic  Phanerogams.!—- J.  Schrenk  describes  the 
mode  of  attachment  of  the  root  of  seyeral  parasitic  species  of  Oerardia 
to  that  of  the  foster-plant,  Corylut  rostrata.  It  is  effected  by  means 
of  haustoria,  which  make  their  appearance  as  small  tubercles  on  the 
branches  of  the  root,  the  cells  of  which  are  in  open  communication 
with  those  of  the  foster-root  by  the  disappearance  of  the  separating 
wiJls.    The  merismatic  active  cells  of  the  haustorium  enter  the 

*  Proo.  Acad.  Nat  8oL  Philad.,  1884,  pp.  20O-1  (2  fin.)* 
t  Ibid.,  pp.  287-8. 
)  Supra, 

$  Bull.  Torrey  Bot.  dab,  zu  (1884)  ]  p.  10!)-14  (1  pi.). 
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▼dssels  of  the  foeter-root  bodily  after  the  walls  of  the  latter  have  been 
partly  absorbed.  There  is  therefore  no  difficulty  in  a  perfectly  free 
interchange  of  cell-contents  between  the  foster-pl^t  and  the  parasite. 

(hvans  of  Secretion  in  Fines  and  Larches.* — ^H.  Mayr  treats  in 
great  detail  of  the  mode  of  formation  and  distribntion,  in  the  funilies 
of  conifers  named,  of  these  organs,  which  he  determines  to  be  in- 
variably of  schizogenons  and  protogenous  origin,  L  e.  to  be  inter- 
oellnlar  receptacles  for  resin. 

Distribution  of  Honey-Glands  in  Pitchered  Insectiyorous  Plants*! 

.  M.  Macfarlane  describes  the  distribution  of  honey-glands  in 
NepetUhes^  Sarraeenia^  Thrlingtoma^  and  Cephalotua,  In  Nepenthes 
Madersiana  they  are  found  on  the  outer  surface  of  the  pitcher,  and 
exactly  resemble  those  on  the  inner  surface  of  the  lid,  except  that  the 
gland  fossa  is  deeply  hollowed  out,  and  opens  externally  by  a  small 
orifice,  while  its  ioner  surface  is  clothed  to  within  a  short  distance  of 
the  orifice  by  the  gland  tissue,  yery  much  as  in  sphsaiiaceous  fungi 
the  cavity  of  the  perithecium  is  lined  by  asci.  On  the  outer  surface 
of  the  lid  are  a  few  similar  glands ;  and  a  like  condition  is  found  to 
occur  in  all  the  other  species  yet  examined.  Glands  are  scattered 
rather  sparingly  over  the  upper,  but  pretty  abundantly  over  the  under 
sorfiMM  of  the  lamina.  The  tendril  between  the  lamina  and  pitcher 
also  possesses  them.  On  the  stem  some  species  have  them  yery 
sparingly,  others  in  considerable  number ;  but,  while  resembling  those 
on  theloif  externally,  they  are  sunk  much  deeper  in  the  cellular  tissue 
of  the  layer,  and  remind  one  of  a  simple  animal  gland.  A  complete 
pavement  of  glands  the  same  in  size  and  appearance  as  those  on  the 
iimer  surface  of  the  lid  of  the  pitcher,  is  spread  over  the  upper 
epidermis  of  each  sepal.  A  few  large  *'perithecioid"  glands  may 
also  be  seen  on  the  lower  epidermis.  In  Nepenthes,  therefore,  the 
same  stmeture  which  by  its  secretion  attracts  insects  for  aiding  in 
fertilization  also  lures  them  to  the  pitcher,  so  that  their  dead  bodies 
may  help  in  the  nutrition  of  the  plant. 

The  other  three  genera  are  dealt  with,  and  all  four  found  to 
agree  fondamentally  in  their  morphological  arrangements  for  physio- 
logical purposes,  tiiough  referable  to  orders  so  widely  separated 
systematically. 

Hectar-Olands  of  Apios  taberoBa.t — ^A.  F.  Foerste  describes  the 
occurrence  of  extra  floral  honey-glands  on  this  plant.  The  flowers 
are  arranged  in  dense  panicles  having  the  appearance  of  racemes. 
The  main  axis  of  each  bears  at«  short  distances  the  secondary  racemes, 
each  of  which  carries  three  flowers  at  the  very  base  of  the  short 
stabby  axis  of  the  raceme;  the  top  of  this  axis  suddenly  becomes 
tnmcated,  and  on  the  flattened  surface  are  the  remaining  aborted 
flowers,  which  under  a  low  power  appear  as  so  many  clusters  of 
lanceolate  scales.    These  usually  fall  off  a  short  time  before  the 

•  Bot  CentralbL,  xx.  (1884)  pp.  2a-5,  5^6,  86-91, 117-21, 143-53, 183-90, 
213-9,  246-53,  278-^;  308-10  (3  pis,), 
t  Natme,  zxxi.  (1885)  pp.  171-2. 
X  Bull.  Torrey  Bot.  Club,  xi.  (1884)  pp.  123-5  (9  figs.). 
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flowering  of  the  three  lower  members  of  the  raceme.  Their  locality, 
howeyer,  is  marked  bj  small  rings,  slightly  raised  above  the  fit 
surface  formed  by  the  end  of  the  axis,  and  arranged  spirally.  While 
the  flowers  of  the  lower  raceme  are  in  blossom,  the  first  two  or  three 
of  these  rings  are  exuding  a  kind  of  honey ;  only  one  or  two,  however, 
seem  to  yield  it  at  the  same  time.  The  honey  flows  freely,  and  when 
removed  is  replaced  in  less  than  two  or  three  minutes. 

These  ghmds  being  extra-floral  seem  to  take  no  part  in  cross- 
fertilization,  but  they  are  abundantly  visited  by  ants.  The  plants 
are  free  from  insects  before  the  period  of  honey  secretion  as  well  as 
afterwards,  whilst  any  attempting  to  get  at  the  flowers  during  their 
period  of  blossoming  would  be  effectually  '<  crawled  over  '*  by  the  ants. 
The  ends  of  the  panicle  with  the  raceme  belonging  to  them  never 
mature ;  a  short  time  before  flowering  they  &11  off  at  a  dean-cnt  joint 
The  presence  of  bees  is  necessaiy  to  ensure  fertilisation. 

B.  PhysiolosT-* 

Fecundation  of  Ovules  in  Angiosperms.t — J.  Emttschnitt  further 
developes  his  novel  view  that  the  poUen-tubes  as  they  are  found  on 
the  stigma  lose  their  separate  existence,  and  discharge  their  contents 
amongst  the  papiUao  of  the  stigma  which  may  be  considered  the 
•ggvogc^te  head  of  the  fibrille  of  tiie  conducting  tissue  which  is  found 
in  the  style  and  in  the  various  parts  of  the  ovary,  impregnating  thus 
the  whole  ovary,  as  an  entirety,  with  the  substance  of  the  pollen  which 
has  been  absorbed  by  the  papillaa  of  the  stigma.  He  considers  that 
the  existence  of  the  nucleus  in  the  pollen-grains  is  problematic,  and 
its  fusion  with  the  oosphere  in  the  embryo-sac  not  an  observed  or 
demonstrable  &ct.  The  current  view  of  the  fertilisation  of  the 
plant  ovule  by  *^  pollen-tubes  "  should  be  discarded,  as  it  seems,  he 
thinks,  to  have  been  wrongly  moulded  on  the  fecundation  of  the 
aninud  ovum. 

N.  L.  Britton  combats  ^  these  views,  and  quotes  a  long  list  of 
authorities  in  support  of  the  accepted  theory  of  fertilization,  exhibit- 
ing a  section  of  Monoiropa  uniflora  with  the  pollen-tube  actually  in 
contact  with  the  embryo-sac. 

Embryo  of  C7cade8B.§ — M.  Treub  supplies  a  gap  in  our  know- 
ledge of  the  development  of  the  embryo  of  Cyeas  drcinaUa.  The 
corpuscules  of  this  species  have,  as  previously  stated  by  Wanning,  only 
two  neck-cells,  and  Treub  now  shows  that  there  is  never  any  canal- 
cell.  The  nucleus  always  occupies  the  same  position,  at  the  summit 
of  the  central  cell,  close  to  the  neck.  If  ovules  recently  fertilised 
are  treated  with  staining  reagents,  a  crowd  of  small  nuclei  is  seen  in 
the  protoplasm,  proceeding  from  the  fertilized  nucleus  of  the  oospher& 

*  This  sabdivirion  contains  (1)  Beprodnction  (including  the  formation  of  the 
Embryo  and  accompanying  processes) ;  (2)  Germination ;  (3)  Growth ;  (4)  Beqpiia- 
tion;  (5)  Movement;  and  (6)  Chemical  processes  (including  Fermentation). 

t  Proc.  Amer.  Soo.  Micr.  7th  Ann.  Meeting,  1884,  pp.  93-8. 

t  Joum.  New  York  Micr.  Boc,  i.  (1885)  pp.  7-16,  20-1. 

§  Ann.  Jard.  Bot.  Buitenzorg,  iv.  (1884)  pp.  1-11  (2  pis.).  See  Boll.  SO0. 
Bot.  France,  xxxi.  (1884)  Rev.  Bibl.,  p.  78. 
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Lift  short  tune  all  these  nndiei  place  theniBelYeB  against  the  cell-wall; 
the  protoplasm  around  them  becomes  differentiated,  and  the  pro- 
embiyo  (suspensor)  is  formed.  This  increases  laterally  and  basally, 
while  the  npper  part  of  the  cavity  does  not  become  filled  with  new 
tiflsoe.  The  summit  of  the  suspensor,  continuing  to  grow,  elongates, 
uid  pierces  the  membrane  of  the  corpuscule.  Three  parts  can  then  be 
distingmshed — ^the  embryo  properly  so  caUed,  the  suspensor,  and 
the  portion  which  continues  to  retain  the  form  of  a  sac.  The  following 
stages  resemble  those  of  other  Gymnosperms,  and  one  only  of  the 
embryos  arriyes  at  full  deyelopment  in  the  seed, 

Tlie  changes  which  take  place  in  the  OYule  of  Oyeaa  ctrctfuiiM,  in 
consequence  of  impregnation  closely  resemble  those  in  Oinkgo  hiloha 
{Saiitburia  aduro<t/o2ia),indicating  an  afi&nity  between  these  two  genera. 

Embryo  of  Barrin^nia.* — According  to  M.  Treub^  the  embryo 
of  Barrin^Umia  Frtent  produces  a  certain  number  of  small  leaves, 
before  its  growth  is  arrested  at  the  summit,  at  Uie  time  of  maturity 
of  the  fruit.  These  leaves  remain  in  the  condition  of  scales,  and 
produce  minute  buds  in  their  axils.  During  germination  this  apical 
portion  elongates  into  a  young  stem  which  produces  scales  and  then 
nomud  leaves ;  when  its  development  is  interrupted,  one  or  more  of 
the  buds  of  the  embryonal  scales  develope  and  replace  it.  Examined 
ID  transverse  section,  the  young  embryo  shows  a  thin  circular  layer  of 
cells  which  divides  tiie  body  of  the  embryo  into  a  cortex  and  a  thick 
medulla ;  this  layer  being  the  principal  cause  of  the  erroneous  in- 
terpretations to  which  the  embryo  of  Barringtonia  has  given  rise.  At 
the  time  of  germination  a  formative  fibrovascular  layer  is  formed 
towards  the  inner  portion  of  the  separating  layer ;  and  a  secondary 
layer  is  then  produced  below  the  Uber,  and  tiie  primary  cortex  is 
edoliated. 

Fertility  of  Hybrids.!  —  Becorded  and  undisputed  cases  of 
sterility  in  hybrid  plants  are,  T.  Meehan  states,  in  fact  extremely 
rare.  In  most  cases  it  has  been  assumed  that  the  plants  were  hybrids 
because  there  was  some  difference  in  appearance  from  the  normal 
form,  or  because  they  were  sterile.  In  his  view  there  is  no  reason  to 
believe  that  there  is  any  more  sterility  attached  to  hybrids  tlum  to 
ordinary  plants. 

Oennination  of  Flax  and  Sweet  Almond.^— A.  Jorissen  has  deter- 
mined, by  chemical  tests,  that  seeds  of  flax  which  have  germinated 
for  a  short  time  contain  a  considerably  greater  quantity  of  hydro- 
cyanic add  than  ungerminated  seeds,  showing  that  the  substance 
which  yields  this  acid  is  one  of  the  products  of  transformation  of 
the  nitrogenous  constituents  during  germination.  Amygdalin  is 
formed  in  the  process  of  germination,  even  in  the  dark ;  and  in  the 
sweet  almond  a  substance  of  similar  properties  is  contained  in  the 
plumule  and  radicle ;  in  smaller  quantities  in  the  cotyledons.  Another 
gluooside,  solanin,  is  also  formed   during   germinatioa;  and   this 

*  Ann.  Jard.  Bot.  Buitenzore,  iv.  (1884)  pp.  101-8  (1  pL).    See  BulL  Sec 
Bot  France,  xxxi.  (1884)  Bev.  Bibl.,  p.  77. 
t  Amer.  Natural.,  xix.  (1885)  pp.  73-^. 
X  BoU.  Acad.  B.  Sci  Belg.,  yii.  (1884). 
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snbsUmoe  is  therefore  not  a  reaerve-materiAl,  as  had  preTionaly  beeo 
supposed.  These*  glooosides  may  be  regarded  as  derivatiYes  of  the 
moleooles  of  albumen,  and  as  stages  of  transition  between  the 
albuminoids  and  carbohydrates^  which  circulate  through  the  plant. 

Behaviour  of  Taimin  in  Oermination.* — P.  Bulf  has  examined 
the  part  played  by  tannin  in  the  germination  of  the  seeds  of  Tarious 
plants — Acer  plaUmoidei^  A.  jpiSttdopIolantM,  Frasoi'ww  exeeUiar^  Ftoa 
Faba^  and  Cj/nogloaum  officinale — and  finds  that  it  di£^  according 
to  thfr  species ;  and  that,  especially  in  the  early  stages,  its  true 
function  is  still  obscure. 

laws  of  Growth  of  Vegetable  Organs :  Roots.!— B.  v.  Wettstein's 
researches  on  this  subject,  of  which  we  haTO  already  giren  a  summary,! 
are  now  published  in  detaiL 

Motions  of  Soots  during  OrowtLf— The  researches  of  J.  Wiesner, 
of  which  a  summary  has  been  giTBn,||  are  also  now  published  in  detail. 

Autumnal  Foliage. Y — A.  T.  Fraser  suggests  ^m  observations  in 
the  extreme  north  of  Scotland,  where  no  forest  trees  can  be  got  to 
grow,  that  leayes  fall  tti  autumn  from  trees  growing  above  a  certain 
latitude— about  80^ — through  loss  of  vitality  in  the  more  or  less 
highly  polarized  light.  "Where  the  light  is  polarized,  trees  are 
scarce  or  absent,  mown  by  a  swathing  light ;  and  in  the  tropics,  where 
there  is  little  polarization,  they  are  luxuriant  and  green  all  the  year 
round."  Leaves  fall  everywhere  of  course,  but  in  the  higher 
latitudes  the  &11  is  en  masse  in  the  autumn ;  while  more  south  it  is 
in  continuous  driblets  only. 

Respiration  of  Oerminating  Seeds.**— G.  Bonnier  and  L.  Mangin 
divide  seeds  into  two  classes  dependent  on  the  difference  of  phenomena 
with  respect  to  respiration  during  germination :— 1.  Oleaginous  seeds 
absorb  during  germination  a  volume  of  oxygen  greater  than  that  of 
carbonic  acid  e^aled ;  the  excess  of  oxygen  absorbed  is  employed  in 
the  oxidation  of  the  fatty  reserve-substances  during  their  transforma- 
tion into  starch.  There  is  therefore  assimilation  of  oxygen  dnriog 
this  period  of  the  life  of  the  seeds.  2.  Amylaceous  seeds  are  charac- 
terized physiologically  by  the  constant  equality  which  exists  between 
the  volume  of  oxygen  absorbed  and  that  of  carbonic  acid  exhaled.  In 
these  cases,  therefore,  there  can  be  no  assimilation  of  oxygen. 

Influence  of  Gravitation  on  the  Movements  of  8tamens.tt— Dr. 
J.  Dufour  points  out  that  in  a  great  number  of  flowers,  the  stamens,  at 
first  straight,  present  at  the  end  of  some  hours  a  strong  curvature, 
the  concavity  of  which  faces  upwards.  This  curvature,  which  gene- 
rally coincides  with  the  opening  of  the  anthers,  is  therefore  very 

♦  Zeitfiohr.  f.  Naturwisa.,  IviL  (1884)  pp.  40-66.    See  Bot.  OentndbL  xx. 
(1884)  p.  259. 

t  SB.  K.K.  Akad.  Wias.  Wien,  Ixxxix.  (1884)  pp.  59-113. 
X  See  this  Jouroal,  It.  (1884)  p.  772. 
§  SB.  K.K.  Akad.  Wisa.  Wien,  buurix.  (1884)  pp.  223-802. 
II  See  this  Journal,  It.  (1884)  p.  589. 
%  Nature,  xzxi.  (1885)  pp.  888  and  482. 

♦•  BnU.  Soc.  Bot  France,  xxxL  (1884)  pp.  806-9.    See  this  Journal.  <mU, 
pp.  97,  104.  ' 

ft  Arch.  Sci.  Phys,  et  Nat.,  xii.  (1884)  pp.  417-8. 
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tppaient  in  B&venl  species  of  Funkia  and  of  RemeroeaUiB^  as  well  aa 
in  Didamnua  JPVodnnelZa,  Age^panthua  umbellaiuM^  ieo. 

Experiment  shows  tiiat  the  moyements  are  detennined  by  gravi- 
Ution,  and  are  not  purely  spontaneous.  The  summit  of  the  organ 
tends  in  reality  to  turn  from  the  earth.  On  counteracting  the  action  of 
gzuTity,  by  fixing  the  flower  on  a  slowly  rotating  horizontal  axis,  the 
corrature  is  preyented.  In  the  same  way,  if  the  flower  be  turned 
round,  the  plane  of  curvature  always  remains  vertical,  and  has  no 
morphological  relation  to  the  position  of  the  petals.  The  pistil  of 
FraxtneUa^  moreover,  presents  the  curious  property  of  being  first 
attracted  by  the  earth,  ^en  two  days  afterwards  repelled.  In  Scrophtt- 
Uaria  nociosa,  the  peculiar  curvature  of  the  style  towards  the  close 
of  the  period  of  flowering  seems,  on  the  contnury,  of  a  spontaneous 
nature,  as  it  takes  place  when  gravity  is  counteracted. 

Hyctitropio  Movements  of  Leaves.* — E.  Mer  gives  the  following 
results  from  observations  on  the  nocturnal  position  of  the  leaves  in 
Bobinia  ptemdcuMcia^  TrifoUum  repens,  T.  prcUenaey  PJuueolua  fndgaris^ 
aad  OxaiU  AeeioseUa, 

The  movements  of  irritation  and  the  nocturnal  position  of  leaves 
depend  on  an  antagonism  between  the  upper  and  under  side  of  the 
palvinus  of  the  leaf.  This  antagonism  is  due  to  the  unequal  tension 
of  the  two  sides  caused  by  the  absorption  or  loss  of  water.  The 
Dootomal  position  is  independent  of  transpiration  and  of  assimilation. 
Any  rapid  change  in  the  external  conditions  causes  more  or  less 
extensive  and  rapid  movements  of  the  leaf.  The  nocturnal  position 
appears  to  be  the  result  of  an  action  of  irritation  resulting  from  the 
altemation  of  day  and  night,  which  has  become  more  regular  and 
certain  from  hereditary  habit  and  the  inductive  action  of  li^t. 

Meehanieal  Explanation  of  Spontaneous  Vutations-t— J.  Wiesner 
gives  further  illustrations — ^taken  from  the  phenomena  of  growth  of 
tiie  epicotyledonary  segment  of  Pluueolus  muUiflanu — ^in  favour  of 
his  theory  that  the  hyponasty  and  epinasty  of  many  organs  are  but 
special  cases  of  undulating  nutation.  In  leaves  and  stems  hyponastio 
eurvature  is  the  result  of  the  unilateral  development  of  the  organ. 
Epinasty,  on  the  other  hand,  owes  its  origin  to  many  different  causes ; 
in  some  cases  partly  or  entirely  to  the  greater  resistance  which  the 
imder  aide  of  the  organ  opposes  to  the  effort  to  bend  downwards. 
Epinasty  shares  with  many  other  biological  phenomena  the  pecu-> 
liarity  of  giving  the  impression  of  a  simple  |3ienomenony  while  its 
origin  may  really  be  very  various. 

Beeondary  Oeotropic  Phenomena.^ — J.  Wortmann  describes  an 
apparatus  by  which  he  has  experimented  on  the  effect  produced  on 
geotropic  curvatures  of  plant  by  alterations  in  the  pressure  and  in  the 
oonsfcitution  of  the  atmosphere.  In  very  rarefied  air  the  geotropic 
curvatures  continued,  though  with  diminished  intensity,  if,  on  the 
contrary,  the  whole  of  the  oxygen  is  suddenly  removed,  all  sensitive- 

*  Boll.  Boo.  Bot  Franoe,  zzxL  (1884)  pp  218-28. 
t  Bot.  Ztg.,  zlii.  (1884)  pp.  657-64,  678-82,  688-98, 
t  IWd.,  pp.  706-18  (1  isg.). 
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nefls  eoMCfl,  and  oumot  agam  be  restored.  The  same  is  the  case  if 
the  growinff  plant  is  plaoed  tar  ten  minntes  in  an  atmoepheze  of 
k jdrogen,  uthoogh  this  does  not  entiiel j  destroy  the  power  of  growing 
in  length. 

Ascent  of  Water  in  Plants.* — F.  Elfving  brings  forward  argo- 
ments  against  Sachs's  yiew  of  the  ascent  of  water  in  plants  by  imbi- 
bition. In  the  wood  of  Conifers,  as  the  yoimg  wood-eells  lose  their 
protoplasm,  water,  containing  air  in  solution,  oocnpies  the  cavity,  and 
bubbles  of  air  are  formed  alternating  with  drops  of  water, — ^in  fiiot,  a 
series  of  *^  chapeleU  de  Jamin  " ;  only,  instead  of  being  simple  and  in 
one  long  tnbe,  each  one  is  complex,  and  the  broken  water-colnnms  are 
confined  in  closed  chambers  permeable  to  water,  but  not  to  air,  at 
the  bordered  pits,  and  therefore  commnnicating  with  one  another. 
According  to  Jamin's  researches,  these  columns  of  water  may  be  of 
any  height ;  and  the  suspension  of  columns  of  yery  great  height  in 
lofty  trees  presents  no  mechanical  difficulty.  The  molecules  of  water 
oan  pass  between  the  supporting  bubbles  of  air  as  if  they  had  no 
weight,  since  it  is  only  Uie  moyement  of  the  masses  of  water  as  a 
wh^e  in  a  longitudinal  direction  which  is  preyented  by  the  capillary 
forces  in  the  chapelet  de  Jamin,  The  individual  particles  of  water 
have  perfect  freedom  of  motion,  and  will  of  course  travel  towards 
the  transpiration  surfaces.  Elfving  claims  for  his  theory  that  it 
explains  many  hitherto  inei^licable  facts  in  the  phenomena  of  the 
circulation  of  fluids  in  trees. 

Formation  of  Albumen  in  Green  Plants.! — ^'  Emerling  has 
carried  on  a  series  of  experiments  on  1000  plants  of  Vicia  Faha, 
examining  them  at  different  stages  of  their  growth,  for  the  purpose  of 
determining  whether  the  amido-acids  are  formed  by  synthesis  in  the 
assimilating  organs,  or  by  the  decomposition  of  albumen  already 
present  His  general  results  fiivour  the  former  hypothesis.  These 
acids  are  first  used  up  in  the  development  of  the  roots  and  leaves. 
After  the  complete  development  of  the  leaves  they  accumulate  in  the 
rudimentary  fruits,  and  are  used  up  in  their  rapid  growth ;  while 
the  pods  form  receptacles  for  the  non-albuminous  substances,  whidi 
they  gradually  ^ve  up  to  the  seeds  during  the  ripening  of  the  latter. 
If  this  hypothesis  is  correct,  the  only  mode  in  which  albuminoids  are 
formed  is  by  derivation  from  the  amido-acids;  while,  on  the  other 
hand,  if  the  hjrpothesis  is  accepted  that  the  amido-aeids  are  derived 
from  albuminoids,  the  latter  must  be  formed  in  two  different  ways, 
which  is  improbable,  considering  their  very  complicated  composition. 
The  very  early  period  at  which  the  amido-acids  axe  formed  is  also 
unfavourable  to  the  second  hypothesis. 

Formation  of  Hydrochloric  Add  in  Plants.!— W.  Detmer  hss 
convinced  himself,  by  a  series  of  experiments,  that  organic  adds,  and 
especially  citric  acid,  have  the  power  of  decomposing  the  chlorides  of 

*  Act  800.  Sdeni  Fenn.,  ziv.  (18S4}.    Bee  Nature,  zzx.  (1884)  p.  561. 
t  Vera.  Deutsoh.  Natorf.  u.  Aerzte  Magdeburg,  Sept  20,  188i.     See  Bot 
OentralbL.  zx.  (1884)  p.  286. 

X  Bot  Ztg.,  xlii.  (1884)  pp.  791-7.    See  this  Journal,  iv.  (1884)  p  90. 
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poteasiiim  and  sodium  in  the  vegetable  organism,  setting  the  hydro- 
ehloric  acid  free.  The  free  hydrochloric  acid  he  belieyes  to  play  an 
important  part  in  the  yital  economy,  in  the  formation  of  starch  by 
means  of  diastase. 

Source  of  fhe  Hitrogen  in  Plants. — In  the  experiments  oon- 
dncted  at  Botbamsted,  Sir  J.  B.  Lawes  has  paid  great  attention  to 
the  question  of  the  source  of  the  nitrogen  contained  in  the  tissues  of 
plants.  He  confirms  the  ordinary  view  that  the  atmosphere  is,  if  not 
the  sole,  at  all  events  the  chief  source  of  the  carbon  in  plants,  and 
that  the  soil  is  the  principal,  if  not  the  only  source  of  their  nitrogen. 
The  Tory  small  amount  of  nitrogen  brought  down  to  the  soil  from  the 
atmosphere  by  rain  in  the  form  of  salts  of  ammonia  is  not  of  itself 
sufficient  to  afford  the  requisite  quantity  of  nitrogen  to  plants 
directly ;  this  must  be  looked  for  rather  in  the  nitrates  present  in  the 
soil  and  in  manures.  The  different  results  of  different  modes  of  treat- 
ment on  different  plants  are  due  to  the  difference  in  the  nature  of  the 
roots  as  to  extent,  thickness,  &c.,  and  as  to  their  capacity  to  draw 
moisture  from  superficial  or  from  deeper-lying  strata  of  the  soil ;  and 
to  their  different  capacities  to  set  free  the  nutrient  substances  and  to 
assimilate.  Although  a  leguminous  crop,  like  clover,  removes  a  much 
larger  quantity  of  nitrogen  from  the  soil  than  a  cereal  crop,  a  much 
better  crop  of  wheat  will  nevertheless  be  obtained  from  the  same  soil 
after  a  crop  of  clover  than  after  a  crop  of  rye.  The  clover  has 
obtained  the  nitrogen  from  a  greater  depth  in  the  soil,  and  the  roots 
and  other  portions  of  the  clover  crop  that  still  remain  in  the  soil, 
yield  to  the  wheat  a  much  larger  quantity  of  nitrogen  than  the 
superficial  stratum  of  soil  would  do. 

Formation  of  Hitrates  in  Plants.* — Berthelot  and  Andr6  have 
investigated  the  source  of  the  potassium  nitrate  which  is  found  in 
large  quantities  especially  in  certain  plants,  as  Borrcigo  and  the 
AmaranthacesB.  It  occurs  in  the  largest  quantity  in  the  stem,  next  in 
the  root,  to  the  smallest  extent  in  the  secondary  roots  and  flowers,  and 
least  of  all  in  the  leaves.  The  percentage  and  absolute  quantity  of 
potassium  nitrate  in  the  plant  gradually  increase  from  the  period  of 
germination,  attaining  their  maximum  immediately  before  the  time  of 
flowering.  From  this  time  its  relative  proportion  declines,  a  portion 
of  the  nitrogen  being  used  up  in  the  formation  of  the  protein- 
compounds  which  are  required  for  the  seed,  for  which  purpose  a  portion 
of  the  nitrate  is  decomposed.  To  a  certain  extent  there  may  be  con- 
sideied  to  be  an  antagonism  between  the  production  of  nitrates  and  the 
process  of  assimilation  which  takes  place  in  the  green  parts  of  plants. 

With  regard  to  the  source  of  the  nitratep,  the  authors  are  of 
opinion  that  plants  do  not  derive  them  directly  either  from  the  soil, 
from  manures,  or  from  the  atmosphere ;  but  that  they  are  formed  in 
the  plant  itself  and  especially  in  the  stem.  Experiments  at  Mont- 
sonris  show  that  the  amount  of  nitric  acid  which  can  be  obtained  from 
the  atmosphere  corresponds  to  only  4*4  kilogrammes  of  potassium 

*  Ck>iDpte8  Rendufl,  xoix.  (18S4)  p.  683. 
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nitrate  per  heotare,  whioh  aooonnts  for  only  one-twentieth  part  of  that 
contained  in  the  soil ;  and  this  may  poasibly  .be  the  aonroe  of  a  very 
small  proportion  of  the  nitrates  contained  in  plants,  bnt  by  iar  the 
larger  portion  must  be  formed  in  the  plant  itself. 

Beducing  Properties  of  Seeds  and  Formation  of  Diastase.*— 
By  a  series  of  experiments  on  the  seeds  of  mnstard,  flax,  Inpin,  barley, 
&0.,  A.  Jorissen  claims  to  have  determined  that  the  reducing  pro- 
perties of  seeds  are  independent  of  their  ^egetatiye  activity,  and  that 
there  is  a  relation  between  this  phenomenon  of  redaction  and  the 
prodaction  of  diastase.  It  is  possible  that  the  presence  of  bacteria 
m  germinating  seeds  which  contain  no  starch  may  bring  about  the 
prodaction  of  a  diastatic  ferment. 

Composition  of  Mineral  OU  in  relation  to  the  Plants  which  haye 
produced  it.  t — ^A.  Gamol  states  that  the  plants  preserred  in  the  soil 
vn  the  state  of  oil  appear  to  have  had  yery  different  properties,  but  a 
nearly  uniform  elementary  chemical  composition.  Experiments  show 
that  the  age  of  the  oil  and  other  circumstances  at  the  period  of  its 
formation  were  not  the  only  fustors  in  determining  the  properties  of 
the  oil ;  but  that  when  all  these  circumstances  have  been  identical, 
different  species  of  forest  trees  gaye  rise  to  oil  of  sensibly  different 
properties. 

B.    CRYPTOGAKIA. 

Crjrptogamia  Vascolaria. 

Dehisoence  of  the  Sporangia  in  Vascular  Cryptogams.} — M.  Le- 
clerc  du  Sablen  has  inyestigated  the  mechanism  of  the  dehiscence  of 
the  sporangia  in  ferns  and  in  Equisetacete.  In  the  Equisetace»  the 
dehiscence  is  the  result  of  the  unequal  contraction  of  the  ligniffed  and 
of  the  non-lignified  parts  of  the  cell-wall,  and  closely  resembles  tiie 
process  of  the  dehiscence  of  the  anthers  of  flowering  plants.  In  the 
Folypodiacefld,  on  the  contrary,  the  cause  is  quite  Afferent,  and  the 
dehiscence  is  due  to  yariations  in  the  pressure  produced  in  the  ceUs 
of  which  the  annulns  is  composed  by  the  eyaporation  or  absorption  of 
water,  and  is  unconnected  with  any  contraction  of  the  wall  iiadt 

Deyelopment  of  Organs  and  Growth  at  the  Growing  Point  of 
Borsiyentral  Fem8.f — ^L.  Klein  has  examined  the  apical  growth  of 
dorsiyentral  ferns  in  fifty  species  belonging  to  nineteen  genera.  In 
opposition  to  the  preyalent  yiew,  he  finds,  in  all  the  species,  notwith- 
standing a  pronounced  bilateral  structure,  a  three-edged  apical  ceU. 
Apparently  two-  and  sometimes  also  four-edged  apical  celb  occur  only 
temporarily  as  the  result  of  an  abnormally  placed  segment-wall  in 
Pteria  ogutZtno,  on  the  other  hand,  the  apical  cells,  which  must  typically 
be  two-edged,  were  found  to  be  yery  frequently  three-  and  eyen  four- 
edged.  These  were  formed  in  the  way  described  by  Hofmeister,  while 
the  three-edged  apical  cell  of  other  ferns  shows  no  definite  origin, 
but  usually  has  one  comer  directed  upwards.    The  diyision  of  the 

*  Ball.  Acad  B.  SoL  Belg.,  viii.  (1884)  pp.  521^,  550^. 

t  Gomptee  BendoB,  zoix.  (1884)  pp.  253-6. 

X  Boll.  Soc.  Bot  France,  zzxi.  (1884)  pp.  292-5.     Cf.  ante,  p.  91. 

§  Bot  Ztg.,  zUi.  (1884)  pp.  577-^7,  593-604,  609-15,  625-85,  641-9  (1  pL). 
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ngments  does  not  take  place  so  regularly  as  in  the  apex  of  Equisehtm^ 
80  that  in  good  preparations  only  two  cironits,  or  the  six  youngest 
segments,  conld  be  followed ;  these  were  more  often  found  running  to 
the  left  than  to  the  right.  In  Polypodtum  vulgare  each  intemode 
has  the  rudiment  of  a  lateral  shoot ;  and  in  P.  Heradeum,  with  the 
leaves  arranged  in  a  single  row,  the  author  found  sometimes  two 
rudiments,  one  on  the  right,  the  other  on  the  left  side  of  the  same 
intemode.  But  these  rudiments  do  not  all  deyelope  together ;  most 
of  them  remain  in  a  dormant  condition.  They  originate  m>m  a  super- 
ficial cell  at  the  growing  point  of  the  stem,  at  a  great  distance  from 
the  origin  of  the  leaf,  and  at  a  considerable  greater  angle  of  diverg- 
eoce  as  respects  the  vertical  plane  of  symmetry*  There  cannot  be 
any  genetio  connection  between  the  shoot  and  the  leaf ;  those  ferns 
w&dh  were  examined  could  not  be  brought  under  the  scheme  of 
axillary  branching. 

In  all  the  species  examined  the  leaves  originate  from  a  superficial 
cell  distinguished  by  a  stronger  swelling  of  its  outer  cell-wall,  which 
divides  by  two  septa  curved  towards  one  another  in  parabolic  curves, 
between  which  the  two-edged  apical  cell  of  the  \wi  is  formed.  It 
arises  fur  behind  the  apical  cell  of  the  stem,  for  it  can  be  recognized 
only  in  the  fourth  or  sixth  segment ;  but  in  Pteris  sometimes  in 
the  third.  The  author  was  able  to  determine  that  every  segment  of 
the  two  dorsal  rows  in  Polypodium  wdgare  forms  a  leaf.  When  from 
two  to  six  leaves,  including  rudiments,  develope  in  the  year,  the  apical 
cell  of  the  stem  can  divide,  during  the  same  time,  only  from  three  to 
nine  times ;  and  perhaps  not  half  so  often  in  Pieria  aquilina  ;  but  this 
ooold  not  be  absolutely  determined,  since  in  this  fern  each  leaf  takes 
four  years  to  develope. 

In  all  ferns  the  intensity  of  growth  and  the  rapidity  of  division  of 
the  apical  cell  of  the  stem  are  extremely  small ;  and  on  these  points 
the  following  results  were  obtained.  At  the  growing  poiat,  in 
the  first  three  or  four  segments,  the  average  absolute  growth  increases 
regularly  from  the  apioed  cell,  the  relative  growth  decreases.  The 
change  in  the  intensity  of  growth  varies  greatly  in  the  same  species 
during  the  same  time  and  at  the  same  age  of  the  youngest  segment  in 
different  individuals.  The  segments  separated  from  one  and  Qie  same 
apical  cell  in  the  growing  state  frequently  differ  greatly  in  size ;  while 
equal  segments  behave  very  variously  as  respects  the  intensity  of  growth 
in  successive  sections. 

The  above  facts  are  stated  by  the  author  in  two  tables.  Starting 
from  the  superficial  view  of  the  growing  point,  the  outlines  of  the  seg- 
ments were  drawn  on  paper  under  a  magnification  of  280  diameters. 
These  drawings  were  then-  laid  on  plastic  clay,  and  successive  apical 
cells  and  segments  cut  out  and  weighed ;  the  proportion  of  the  weights 
thus  obtained  giving  that  of  the  volumes  of  the  cells. 

FrofhaUinin  of  Lycopodium.* — ^M.  Treub  gives  an  exhaustive 
aocoont  of  the  prothalnum  of  LycopocUvm  eemuum  from  artificial  and 

*  Ann.  Jard.  Boi  Baitenzorg,  iv.  (1884)  pp.  107-38  (9  pl&).    See  Hr.  W. 
T.  Thiselton  Dyer  in  'Nature,'  xxxL  (1885)  p.  317. 
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BAtiml  onltnres.  In  the  former  oaae  he  did  not  snooeed  in  carrying 
Ihe  ddTelopment  farther  than  De  Banr  had  done  some  time  ago  with 
L.  tiMiiulalviii,  bnt  the  prothallia  which  he  discoyered  at  Bnitenzorg 
in  JaTE,  under  spontaneons  conditions  of  deyelopment,  fitted  in  exactly 
where  the  others  stopped. 

The  adnlt  prothallimn  isa  yery  singular  stmctore,  oonsisting  of  a 
ahort  cylindrical  axis,  half  immersed  in  the  soil  at  one  end,  where  it 
is  fdnushed  with  root-hairs.  The  upper  extremity  bears  a  tnfl  of 
amall  leaf-like  lobes.  The  archegonia  and  antheridia  are  found  on 
the  npper  part  of  the  cylindrical  axis,  forming  a  kind  of  ring  or  crown 
near  the  tuft  of  lobes.  The  prothallium  therefore  presents  a  type 
morphologically  more  diffarentiated  than  is  met  with  elsewhere 
amongst  uie  yascular  cryptogams.  While  this  is  the  case  with  the 
sexual  generation  (oophore),  the  spore-bearing  generation  (sporo- 
phore)  in  its  embryonic  stage  is  less  differentiated  than  is  the  case, 
for  example,  in  the  fern.  The  embryonic  root  is  suppressed,  and  the 
whole  embryo,  which  is  wholly  parenchymatous,  approximates  in  its 
mon^ological  characters  to  those  of  the  prothallium. 

The  prothallium  of  Lt/eopodium  *  has  also  been  met  with  again 
by  H.  Bruchmann  in  the  case  of  L.  awnotinum.  He  describes  it  as  a 
minute  tuber,  of  a  dirty  white  and  felted  appearance,  and  entirely 
destitute  of  dilorophyll.  The  young  plants  were  already  from  12 
to  20  cm.  in  length,  considerably  brandlied,  and  probably  two  years 
oldl  The  description  of  the  prothallium  agrees  in  the  main  with 
that  of  Fankhauser.  The  tissue  of  the  yegetatiye  portion  may  be 
distinguished  into  four  layers.  The  layer  next  to  the  upper  side  of 
the  prothallium  is  completely  filled  witii  nutrient  substances,  proto- 
plasm, oil,  and  starch.  Below  this  is  a  row  of  palisade-like  ceUs, 
with  tiieir  longer  axis  at  right  angles  to  the  surface ;  and  next  to  this 
again  a  layer  of  cells  of  more  tabular  form.  The  cells  of  all  three 
layers  contain  nuclei  and  nucleoli.  The  fourth  layer  or  epideimis  is 
sharply  differentiated  at  the  basal  part  of  the  prothallium.  It  is 
cuticularized  on  its  outer  surfiice,  and  from  it  proceed  the  rhiaoids, 
which  are  often  as  long  as  the  prothallium  itsel£  The  further 
growth  of  the  prothallium  depends  on  cell-diyision  at  its  margin. 

The  antheridia  yaiy  greatly  in  size  and  form.  The  antheridial 
sacs  formed  in  the  centre  of  the  cushion  of  tissue  are  the  largest ; 
those  at  the  margin  are  smaller,  and  apparentiy  abortiye.  They  are 
oyal  in  form,  and  lie  in  large  numbers  yery  close  to  one  another. 
Their  walls  differ  in  no  respect  from  those  of  the  other  cells  of  the 
prothallium,  and  they  are  coyered  outwardly  by  one  or  more  layers 
of  cells,  which  become  disintegrated  when  the  antheridia  discharge 
their  contents.  The  interior  of  the  antheridium  consists  of  a  large 
number  of  polyhedral  cells,  which  should,  by  analogy,  be  the  mother- 
cells  of  the  antberozoids.  But,  according  to  the  author,  their  walk 
become,  when  ripe,  conyerted  into  mucilage,  and  discharge  each,  not 
a  single  antherozoid,  but  ten  or  more  small  colourless  cells,  out  of 
which  the  same  number  of  excessiyely  minute  motile  bodies,  appa- 

*  Bot.  Gentialbl.,  xxi.  (1885)  pp.  28-8  (1  pi.). 
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fe&tly  aniheiOBoids,  escape,  pointed  at  one  end,  trat  so  minnte  that 
tkeir  stniciare  oonld  not  be  clearly  made  ont  If  these  bodies  are 
really  antheroaoids,  the  minute  oells  from  which  they  escape  are  the 
mother-cells  of  the  antheroaoids,  and  the  cells  of  the  antheridinm 
the  mother-cells  of  these  again.  The  only  other  enlanation  seems 
to  be  that  these  motile  bodies  do  not  belong  to  the  LycopocUwn  pro- 
thallinm  at  all,  but  that  they  are  the  antheroxoids  of  a  parasitio 
Chfindium,  The  entire  antheridiun  originates  from  a  central  cell 
abundantly  filled  with  nutrient  substances,  which  diyides  rapidly  in 
all  directions.    No  archegonia  were  found  on  any  of  the  prothalUa. 

South  American  Isoetes.* — ^A.  Franchet  describes  a  new  species 
of  JaoefeB,  J.  SavaHeriy  from  Patagonia,  probably  further  south  than 
any  species  preyiously  known.  It  belongs  to  the  section  Amphibifs, 
and  is  distinguished  by  its  great  heteromorphism,  according  as  it 
grows  submerged  or  on  dry  hmd. 

Development  of  the  TegetatlTe  Organs  of  Selaginella  spinulosa-t 
— According  to  H.  Bruohmann,  the  apical  growu  of  tibe  stem  and 
branches  in  this  plant  is  goTcmed  by  a  group  of  oells  which  giyes  oft 
lateral  segments  for  the  widening  of  the  apex  by  walls  placed  at  right 
angles  to  the  surface.  The  formation  of  the  entire  tissue  of  the 
interior  of  the  stem  is  referable  to  the  segmentation  in  a  direction 
parallel  to  the  Borhce  of  these  segments  and  of  the  initial  group. 
The  apical  growth  of  SdagineUa  spintdoia  resembles  therefore  that 
shown  by  the  same  author,  to  occur  in  l9oete$  laeuriris^  J.  Dwriaei, 
L  MaUnvemiana^  SdagineUa  iMallii^  Lyeopodium  Selago^  L,  annoiinum, 
L.  alpitmmy  L.  inundatum^  L.  clavaitMnf  and  £.  ChanuBejfpariaauB. 
The  first  branching  of  the  young  plant  is  strictly  dichotomous, 
always  at  right  angles  to  the  cotyledonary  plane.  It  is  preceded  by 
•n  increase  m  the  initial  group,  by  which  the  energy  of  growth  is 
transferred  from  the  centre  of  the  apex  to  its  sides,  two  new  apices  in 
divergent  directions  taking  the  place  of  the  old  one.  All  the  saooeed- 
ing  branchings  take  place  in  one  plane,  at  right  angles  to  the  plane  of 
didiotomy,  and  monopodially.  Selaginella  tpintdosa  has  no  rhizophore. 
The  roots  have  their  origin  at  the  base  of  the  tigellum,  and  are  con- 
structed out  of  two  initial  groups.  One  of  these  corresponds  to  the 
initial  group  of  the  apex  of  the  stem ;  from  it  arise  the  dermatogen, 
periblem,  and  plerome  of  the  root.  Above  this  initial  group  lies  that 
of  the  calyptrogen.  The  branchings  of  the  root  are  id  ways  dichoto- 
mous ;  each  pbme  of  dichotomy  is  at  right  angles  to  the  preceding 
one. 

Muscineae. 

Archegonium  and  Sporogonium  of  Muscineae.} — TjAhh6  Hy  has 
eximined  the  structure  df  the  archegonium  and  the  development  of  the 
Bporogonium  in  a  large  number  of  species  of  Muscine®,  belonging 
especially  to  the  true  Mosses.  He  is  led  to  dissent  from  the  union  of 
the  MusdncflB  with  the  Vascular  Cryptogams  into  one  class  of  Arche- 

*  Ball.  800.  Bot.  Franoe,  xxxi  (1884)  pp.  S95-6. 

t  Zeitsohr.  f.  Natorwifli.,  1884,  pp.  856-7. 

%  Ann.  Sd.  Nat.  (Bot),  ZYiii.  (1884)  pp  105-206  (6  pit.). 
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gonutei  which  does  not  oorrespond  to  any  siBnity  of  stractme.  The 
organ  known  ta  the  arohegoniun  in  these  two  claaeea  has  no  donbt  the 
fame  fonotion,  and  they  reeemhle  one  another  ao  Ui  that  the  mother- 
cell  of  the  oogonium  diyidea  into  two  ceUa,  the  lower  of  which  heoomes 
the  oosphere;  hot  here  the  reaemhlanoe  coaaoo.  The arohegoninm of 
Mnaoinen,  to  which  alone  the  term  ought  atriotly  to  be  confined,  is 
axial  instead  of  epidermal  in  its  natore,  and  the  paraphyses  by  whidi 
it  is  sorronnded  are  of  a  foliar  character. 

The  arohegonimn  of  Mnaoinen  always  originates  from  a  ong^e 
primordial  mother-cell,  which  after  its  separation  from  a  lower  cell  by 
a  transYcrse  wall,  produces,  by  farther  diyisioni^  the  oosphere,  the 
canal,  and  their  conmion  envelope.  These  divisions  are  effected  hj 
three  longitudinal  walls,  two  anticlinal  and  one  periclinal,  sepaiatiDg 
an  axial  cell  from  which  spring  the  oosphere  and  the  canal-oells, 
and  three  peripheral  cells,  tibe  origin  of  tiie  arohegonium-sao.  The 
lowest  of  these  cells,  Janosewski's  ''  central  cell,"  never  undergoes 
more  than  one  farther  division,  giving  rise  to  the  oosphere  or  "em- 
bryonal cell,"  and  above  it  to  ihe  **  ventral  canal-celL"  The  second 
ceU,  the  ^  primary  canal-initial-oell,"  produces  a  row  of  cells  varying 
in  number,  but  always  some  multiple  of  four,  by  bipartitions  in  basi- 
fugal  succession.  The  successive  divisions  up  to  the  complete  deve- 
lopment of  the  oosphere  are  always  the  same  in  the  entire  group,  and 
present  a  great  contrast  to  the  corresponding  phenomena  in  Vascular 
Gryptogams. 

The  sporogonium  which  results  from  the  fertilization  of  the 
oosphere  does  not  form  an  alternating  generation  with  the  sexual 
plant  in  the  sense  in  which  the  phrase  is  used  with  respect  to  Yasca- 
lar  Cryptogams ;  the  perfect  development  of  both  proceed  in  parallel 
lines.  The  sporogonium  is  composed  of  the  urn  (sporangium),  the 
seta,  and  the  foot  The  two  latter  organs  differ  greatly  in  their 
development  according  to  (1)  the  direction  in  which  it  tflJces  place ; 
(2)  the  time  at  which  it  occurs ;  (3)  the  result  to  be  attaiued.  The 
seta  is  the  support  of  the  sporogonium,  and  supplies  it  with  the 
nutrient  material  which  it  is  the  sole  function  of  tibe  foot  to  absorb. 
The  envelope, of  the  sporangium  varies  in  its  origin.  In  the 
AndresBaceiB  it  proceeds  from  the  enlargement  of  the  primitive  arche- 
gonial  sac  ;  elsewhere  it  is  due,  partially  or  entirely,  to  the  develop- 
ment of  neighbouring  organs.  The  author  proposes  for  this  structure 
the  term  emgane. 

The  calyptra  is  an  organ  of  Mosses  alone,not  occurring  in  the  Hepa- 
ticas.  The  vaginule  in  Mosses  varies  greatly  in  its  origin.  It  some- 
times consists  of  the  persistent  base  of  the  epigonial  sac ;  sometimes 
it  is  formed  simply  m>m  the  growth  of  the  tissues  of  the  mother- 
plant. 

The  MuscincA  constitute  a  primary  division  distinct  from  Yasealar 
Gryptogams,  characterized  by  the  following  peculiarities :— (1)  ^^ 
archegonium  is  altogether  different  from  that  of  Vascular  Gryptogams ; 
(2)  they  are  the  only  plants  which  produce  a  fruit  of  sexual  origin 
giving  rise,  by  differentiation  of  their  tissues^  to  spores  of  endogcoioiis 
origin.  The  Musdnen  divide  themselves  naturally  into  the  Musei  and 
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{he  Hepatice.  Although  the  Sphagnaoeo  present  some  characters 
which  mark  the  traDsition  to  the  HepaticflB,  they  mnst  not  be  separated 
from  the  MnscL  The  Anthocerotece,  on  the  other  hand,  are  regarded 
by  the  author  as  constituting  a  degraded  family  lower  in  organization 
than  the  Mnsoi  and  Hepaticie.  Separating  Uiese  of^  the  remaining 
Hepatice  then  present  two  well-marked  orders,  the  Jungermanni- 
oidea  and  the  Marohantioidea ;  while  the  Mnsoi  are  divided  into 
the  Musei  Anomali  (SphagnaoesB,  AndreasaoeeB,  and  ArohidiaoeaB^  and 
the  Musci  Yeri,  again  separated  into  Gleistocarpi  and  Stegocarpi. 

Troohobrynm,  a  new  Ctonus  of  Seligeriaoe».*— J.  Breidler  and 
0.  Be<^  find  on  wBt  calcareous  stones  and  ditches  on  the  Ulrichsberg 
in  Camiolay  a  new  moss  which  they  call  Trochohryum  carmoJteum, 
and  regard  as  the  type  of  a  new  genus  with  the  following  characters  : 
Plants  humiles,  Seligerim  generis  speciebus  affinitate  proxinue.  Folia 
e  bad  breyi  laxe  areolata  costa  procurrente  longe  subulata.  Capsula 
in  seta  crassa  subspluerica  paohyderma  collo  brevi  indistincto  suffiilta 
sicca  depressa,  deoperculata  subdisciformis  yel  plano-infundibuliformis. 
Peristomii  dentes  16,  sdquidistantes,  hygroscopici,  latinsculi,  sine 
linea  diyisazalL  Operculum  columelliB  adnatum,  apiculatum.  Galyptra 
cuoullata. 

Mosses  of  France.! — ^  ^^  account  of  the  mosses  (excluding 
8phagnace»)  of  France  has  recently  been  published  by  M.  Boulay. 
After    a   review  of  the    literature  of  the    subject,  he  states  the 

feneral  character  of  the  class  MuscinesB,  and  of  its  divisions,  the 
[osses,  Sphagnacead,  and  HepaticsB ;  and  gives  a  very  full  description 
of  the  organographic  and  morphological  characters  of  Mosses,  the 
production  of  hybrids,  and  some  modes  of  secondary  reproduction. 
In  respect  of  geographical  distribution,  the  author  distinguishes  three 
legions : — the  Mediterranean,  the  forest,  and  the  alpine  region. 

In  classification,  commencing  with  the  Hypnace»  and  finishing 
with  the  Andreaaacee,  the  system  of  Schimper  is  followed,  though 
with  some  deviations.  .  Two  new  species  are  described:  Bryum 
(Wthera)  earincUum  and  Orimmia (Ouv&elia) aneeps,  both  from  Mont 
Blsnc,  while  a  considerable  number  of  forms  hitherto  described  as 
species  are  degraded  to  the  rank  of  varieties.  The  number  of  species 
described  is  586. 

European  Sphagnacese.t^C*  Wamstoff  recapitulates  all  the 
additions  to  our  knowledge  of  the  l^hctgnum  forms  of  Europe  since 
the  publication  of  his  'Europaische  Torfmoose'  in  1881.  The 
following  is  his  enumeration  of  the  species  at  present  known: — 
A  Sphagna  otmbifolia.  1.  8.  cymhifoUum  ;  2.  8.  pcmillosum  ;  3.  8. 
wtedium;  i.  8,  Auatini.  B.  S.  sitbsbcxtnda.  5.  8,  aubeecundum; 
6.  8,  eontorium  ;  7.  8,  laricinum  ;  8.  8.  pUUyphyUum ;  9.  8.  Pylaiei ; 
10.  8.  teneUum,  G.  S.  tbunoata.  11.  8.  Angstrcemii  ;  12.  8.  rigidum; 
13.  5.  moUe,    D.  S.  ovspidata.     14.  8,  acutifolium;  15.  8.  acuH" 

•  Verb.  KK.  Zool.-Bot.  Oeeell.  Wien,  1884  (1  pi.).  See  Bot.  CentralbL  zx. 
(1884)  p.  294. 

f  BonUiy,  Musointe  do  la  Fiance.    Ptie  I.  Monflses.    PariB,  1884. 
{  Floia,  IzTii.  (1884)  pp.  469-83,  485-500,  501-16,  598-611  (2  pU.). 
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forme;  16.  8.fimbriaium;  17.  S.  Oirgensohnii ;  18.  8.  WtdJU;  19. 
S,  tqnarromm  ;  20.  8,  teres ;  21.  8,  Lindbergii ;  22.  8,  reauvwn ; 
23.  ^S^.  riparium ;  24.  8.  euspidaium.  Under  many  of  the  species  a 
yerj  large  number  of  forms  are  enumerated,  classified  aoooKling  as 
thej  are  more  or  less  caBspitosOy  or  of  stouter  or  more  delicate 
growth. 

Badola.* — ^F.  Stephani  enumerates  all  the  species  of  Baduia  at 
present  known,  and  describee  a  large  number  of  new  ones  fix>m  dried 
collections  from  all  parts  of  the  world.  The  organs  of  fructification 
being  remarkably  uniform  in  the  genus,  the  best  characters  for  classi- 
fication are  obtained  from  the  yegetative  organs,  and  especially  from 
the  leaves  in  relation  to  their  lower  lobes.  In  some  species  this  lobe 
is  quite  inconsiderable,  while  in  others  it  is  devdloped  in  Teiy 
characteristic  forms.  The  following  are  the  12  groups  into  which 
Stephani  arranges  the  110  known  species  of  the  genus : — (1)  AeuU- 
folicB ;  (2)  Macrolchai ;  lobuli  maTimi  caulem  valde  superantee.  (3) 
AmpliaUB ;  lob.  pars  libera  ampliata  supra  caulem  protracta.  (4j 
Communes;  lob.  subquadrati  cauli  parum  incumbentes.  (5) 


plantfe  pro  more  spectabiles.  (6)  Miarolchce  ;  lob.  parvi,  subquadrati, 
cauli  parum  incumbentes.  (7^  PZumuloMB;  lob.  parvi,  pro  more 
subtransverse  adnati,  rotundati,  ramificatio  distincte  pinnata.  (8) 
SaccatilobcB;  plant»  pusillsB,  arete  repentes.  (9)  Longtloba;  lob. 
elongati,  axi  cauli  parallelo.  (10)  Tumida  ;  lob.  plus  minusre  infiati, 
axi  carinie  parallelo.    ^11^  AmentuloecB,     (12)  CavifoliCR. 

The  region  of  tropical  America  is  distinguished  by  species  with 
strongly  dereloped  lower  lobes ;  the  Antarctic  region  by  species  with 
large  hollow  lobes ;  that  of  tropical  Asia  and  Oceania  by  one  of  the 
most  difficult  groups  of  the  genus  in  consequence  of  the  great  simi- 
larity of  the  species  belonging  to  it. 

AlsrsB. 

Chlorophyll  of  FuoaceflD.f — According  to  A.  Hansen  the  coloured 
leucites  of  FucaceaB  contain  chlorophyll  and  xanthophyll  in  the  same 
proportion  as  the  higher  plants,  and  their  physical  properties,  in 
fWtM  vesiculo8tt8,  are  the  same  as  in  flowering  plants.  The  spectrum 
of  the  chlorophyll  presents  four  absorption  bands  in  the  red,  and  that 
of  the  xanthophyll  three  in  the  blue.  The  brown  pigment,  or  phyco- 
phasin,  the  function  of  which  in  assimilation  is  at  present  unbiown, 
gives  one  absorption  band  between  Fraunhofer's  £  and  F. 

To  criticisms  in  this  paper  directed  against  some  of  the  observa- 
tions of  A.  Tschirch,  the  latter  replies.} 

Hew  Instance  of  Symbio8is.§ — C.  di  Marchesetti  describes  a  case 
of  symbiosis  between  an  alga  and  a  sponge  from  the  GuKof  Singapore ; 
the  compound  organism  having  been  described  by  Hauk  as  an  alg» 

•  Hedwigia,  xxiu.  (1884)  pp.  lia-€,  129-37, 145-59, 161-8. 

t  SB.  Phy8.-med.  Gesell.  Wurzborg,  1884,  pp.  104-6.  See  BoL  Zig.,  xlii. 
(1884)  p.  649. 

X  Bot.  Ztg.,  xlii.  (1884)  pp.  817-20. 

§  Marchesetti,  (3arlo  di,  'Sur  un  nuovo  oaao  di  Simbiosi.*  See  Oester. 
Bot  Zeitachr.,  xxziv.  (1884)  p.  837. 
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under  the  name  Marehesettia  spongioides.  He  regards  the  sponge 
{Beniera  fibuUUd)  here  as  the  parasite,  which,  from  its  delicate  stmc- 
tme,  and  the  aheence  of  any  cartilaginous  or  calcareons  framework, 
has,  for  the  sake  of  protection,  attached  itself  to  a  red  alga  with 
stoat  stem.  The  close  union  of  the  two  individuals  has  completely 
altered  the  structure  of  the  alga,  so  that  it  resembles  another  sponge 
of  the  genus  ChaUna  ;  and  Marchesetti  thinks  we  may  possibly  have 
here  an  instance  of  protective  mimicry. 

YegetatiTe  Changes  of  Form  in  ChlorosporesD.* — G.  Schaar- 
■dimidt  finds  that  changes  of  form  take  place  in  many  green  alg», 
which  he  compares  with  those  of  the  Schizomyoetes.  The  following 
ire  the  series,  as  he  describes  them,  in  the  case  of  Conferva  bombycina. 

In  the  normal  condition  (F.  1)  the  cells  are  cylindrical,  1^2 
times  as  long  as  broad,  and  with  large  chlorophyll-grains.  When 
fresh  filaments  are  about  to  be  formed,  the  cells  undergo  their  fiirst 
change  in  form,  become  narrow  and  barrelnshaped  (F.  2),  and  divide 
when  their  length  has  doubled.  From  this  point  division  proceeds 
more  actively,  but  the  division-walls  are,  with  few  exceptions,  no 
longer  parallel  to  one  another  (F.  3).  Some  of  the  cells  now  lose 
their  contents,  and  are  compressed  by  the  pressure  of  the  adjacent 
oeUs.  The  division  now  attains  its  maTimum  of  energy ;  some  of  the 
mother-cells  become  segmented,  by  rapidly  successive  and  very  thin 
oell-walls,  into  sixteen  or  seventeen  daughter-cells  (F.  4).  In  these 
divisions,  the  walls  of  the  mother-cells  are  easily  recognized  by  their 
H-shaped  remains,  which  bound  on  either  side  the  row  of  daughter- 
cells.  A  short-celled  filament  now  results  from  the  thickening  of 
the  septa  (F.  6);  but  in  some  exceptional  cases,  short-celled  fila- 
ments, 2-3  times  as  broad  as  the  ordinary  ones  (F.  6),  are  found, 
not  dimnmilar  from  thosc  of  Ulothrix,  Thoso  are  again  segmented  in 
the  ordinary  way  (F.  7\  After  the  divisions  have  been  many 
times  repeated  (F.  8),  4-8  daughter-cells  are  developed  in  the 
mother-cells  of  filaments  of  both  kinds  (F.  9);  and  the  divisions 
are  now  completed.  The  cells  containing  the  daughter-cells  swell 
up  irregularly,  the  filaments  become  ribbon-shaped,  resembling 
Sronphonj  curve,  and  assume  forms  in  which  they  might  readily  be 
mistaken  for  the  microsporiferous  filaments  of  Ulothrix.  The  daughter- 
cells  divide,  after  their  cell-wall  has  been  developed,  and  become  free 
by  the  bursting  of  the  mother-cell  wall,  like  Schizoehlamye,  These 
cells,  now  free  and  already  segmented  (F.  10  a\  closely  resemble 
0krooeoceu8  iurgidus,  and  form  the  transition  to  tne  Protococcus-form 
F.  10  6),  breaking  up  into  two  cells  which  become  free  Protococci 
F.  10  c).  The  further  development  of  these  cells  is  still  unknown ; 
m  some  cases  a  quadripartition  has  been  observed,  leading  to  the 
Ooey<<t»-state.  Besting-cells  were  also  observed,  formed  by  the 
thickening  of  the  cell-wall  of  cells  swollen  into  a  spherical  form. 
They  are  not  unfrequently  formed,  three  or  four  adjacent  to  one 
•nother  (F.  11). 

A  similar  series  of  forms  is  described  in  the  case  of  another 

«  Magyar  N6t€d.  Lapok,  vii.  (1884)  pp.  103-13  (1  pi.}.  See  Bot.  Centialbl. 
zz.  (1884)  p.  354. 
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unnamed  green  alga:  and  the  author  is  of  opinion  that  in  the  de- 
▼elopment  of  the  Ghloroeporeaa,  stages  occor  which  may  be  compared 
to  the  ooocns,  baoillus,  and  even  to  the  spiral  forms  of  the  Schiso- 
phy  ta ;  while  the  formation  of  zoogloea-colonies  is  not  an  uncommon 
phenomenon.  This  analogy  in  the  vegetatiye  deyelopment  is  the 
more  interesting,  as  between  the  Ghlorospore®  and  the  Cyanophyceea 
there  is  no  such  morphological  agreement  as  between  the  C^anophycee 
and  the  Schizomycetes. 

Anatomy  of  Maorooystis.* — During  the  Gtoman  expedition  to 
South  Georgia  in  1882-3,  H.  Will  had  the  opportunity  of  carefully 
examining  the  structure  of  the  thallus  of  the  gigantic  seaweed  Maarfh 
cy$t%$  ZttJCvrtaiM,  of  which  he  found  stems  70  metres  long,  and  "^  leaves  " 
1  *  6  m.  long,  with  an  ayerage  diameter  of  0  -  27  m.  The  branching  he 
found  to  be  of  a  sympodial  and  botrychoid  character.  The  lamina 
of  the  frond  may  be  divided  into  three  weU-marked  tissues,  the 
epidermal  layer,  the  cortical  parenchyma,  and  the  hyphal  tissue ;  of 
these  the  first  is  the  seat  of  the  chlorophyll-grains  and  of  the  brown 
pigment.  The  air-cavity  of  the  swimming-bladders  is  formed  by  the 
swelling  up  of  the  **  intercellular  substance "  in  the  middle  of  the 
hyphal  tissue.  Within  the  hyphal  bundles  of  the  old  stem  new 
elements  make  their  appearance,  including  sieve-tubes.  These  have 
horizontal  sieve-plates  with  very  large,  polygonal,  or  roundish  sieve- 
pores,  in  some  cases  formed  also  on  tibe  side-walls. 

In  the  examination  of  a  yery  large  number  of  specimens,  consisting 
of  all  parts  of  the  plant,  and  collected  at  all  times  of  the  year,  the 
author  was  quite  unable  to  detect  any  organs  of  reproduction  in 
MacrocytHit. 

Hibematiion  of  Zvgn6mace8B.t — O.  Schaarschmidt  has  observed 
that  the  vegetative  filaments  of  Zygnemaoeie  (two  species  of  Meio- 
earpuB  and  one  of  Spirogyra)  have  tiie  power  of  retaining  their  vitality 
through  the  winter.  In  the  broken  lumps  of  melting  ice  in  a  ditch 
towards  the  end  of  March,  he  detected  pcJe  yellow  or  colourless  balls, 
the  contents  of  the  cells  having  shrivelled  up  in  an  irregular  manner, 
and  the  chlorophores  almost  lost  their  colour,  as  well  as  their  special 
nnral  form  in  Spirogyra  and  disk-like  form  in  Meaocarpw.  la  the 
i^Vo^yra-cells  were  to  be  seen  a  few  lenticular  staroh-grains  in  the 
chlorophores,  as  well  as  pyrenoids.  When  placed  in  a  warm  chamber, 
these  cells  showed  signs  of  germination  after  the  lapse  of  a  few  hours. 
In  Meaocarpua  the  protoplamn  rapidly  increased,  and  became  attached 
to  the  cell-wall ;  tiie  chlorophores  assumed  the  form  of  a  rounded 
square,  and  the  lamella  increased  slightly  in  length.  In  Spirogyra 
the  chlorophores  assumed  their  characteristic  form  in  the  course  of  a 
few  hours ;  but  their  colour  was  lighter  than  the  normaL  Cladophora 
glomercUa  showed  similar  phenomena.  It  is  probable  that  other  algae, 
including  some  of  the  filiform  desmidsy  are  able  to  hibernate  in  tiie 
same  way. 

*  Boi  Ztg.,  xUi.  (1884)  pp.  801-8,  825-30  (1  pi.). 

t  Magyar  Noven.  Lapok,  vUi.  (1884)  pp.  88-7.  8ee  BoL  C^entralbL,  xx. 
(1884)  p.  257. 
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Sexuality  in  the  ZygnemaoeflD.* — ^Mr.  F.  Bates  objects  to  Mr.  A.  W. 
Bennett's  yiewB  f  as  to  the  existence  of  characters  whereby  the  sexual 
nature  of  the  filaments  in  the  Zygnemacee  may  be  determined. 

The  paper  was  apparently  written  in  so  reprehensible  a  style, 
that  the  President  of  the  Olub,  Dr.  Carpenter,  C.B.,  felt  obliged  to 
snggest  X  that  **  there  should  be  some  modification  of  the  Lmguage 
employed  by  the  author,"  as  "there  could  be  no  reason  why  one 
scientific  man  should  in  this  manner  impute  motives  to  another. 
No  good  ever  came  of  it,  and  he  was  quite  sure  that  their  Journal 
would  be  better  without  it."  The  recommendation  was  apparently 
received  with  approval  by  the  meeting,  the  President  stating  that 
*he  was  glad  to  find  that  the  feeling  of  the  meeting  was  with 
him  in  expressing  himself  on  this  matter." 

Parthenogenesis  in  Spirogyra.§~L.  Eolderup  Bosenvinge  de- 
scribee a  new  species  of  Spirogyra^  8.  groenlandicaj  found  among  the 
material  collected  by  Fries  in  Greenland  in  1871,  in  which  partheno- 
genesis frequently  occurs.  The  parthenospores  are  sometimes  formed 
in  the  male  cells,  and  are  rather  thin,  but  coloured;  occasionally 
even  wben  a  male  and  female  cell  unite  by  lateral  conjugation.  In 
these  cases  the  contents  of  the  female  pass  over  into  the  male  cell,  a 
portion  sometimes  remaining  behind  in.  the  female  cell,  which  then 
developee  into  a  parthenospore,  while  the  male  cell  undergoes  no 
further  development.  On  the  other  hand,  it  also  occurs  that  the 
male  cells  develope  into  parthenospores. 

Oeminella  interrupta.|| — B.  Wollny  describes  this  minute  green 
organism,  which  he  finds  abundantly  in  a  ditch.  He  does  not  agree 
with  Kutzing's  reference  of  it  to  the  Desmidieie,  but  considers  it  more 
nearly  allied  to  the  Palmellaceie.  The  phenomenon  which  EUtzing 
regarded  as  an  indication  of  conjugation,  he  looks  on  rather  as  the 
rrault  of  rapid  cell-division.  Oeminella  interrupta  shows  great  re- 
semblance to  Hormospora^  and  is  probably  identical  with  J7.  minor  ;< 
but  Wollny  would  retain  the  former  name  for  the  organism,  since  the 
genus  Horm/Oifpora  is  a  very  ill-defined  one,  and  the  species  H,  minor 
should  probably  be  removed  from  it.  Besting-spores  are  formed  by 
the  breaking-up  of  the  filaments. 

lithoderms  fontanum,  a  Hew  Fresh-water  Phaaospore.f — 0. 
Flahault  describes  a  new  species  of  fresh-water  alga  belonging  to  the 
PiuDosporeie  found  in  a  small  stream  near  Montpellier.  It  belongs 
to  Areschoug's  genus  LUhoderma^  of  which  one  marine  and  one  fresh- 
water species  are  already  known,  grouped  in  the  family  Balfsiace®, 
and  very  near  in  structure  to  Balfsia,  L,  fontanum  is  considerably 
larger  in  size  than  the  other  fresh- water  species  L,  fluvioHle,  forming 

*  Jonm.  Qnek.  Micr.  Club,  ii.  (1885)  pp.  104-d. 
t  See  this  Journal,  iv.  (1884)  p.  434. 
t  Joom.  Qnek.  Micr.  Club,  ii.  (1885)  p.  120. 

§  Ofrexv.  K.  Svenska  Vetensk.  FOrhandi,  1883,  pp.  37-47  (1  pL).  See  Bot. 
G^tmlbl.,  XX.  (1884)  p  165. 

^Hedwigia,  xxiii  (1884)  pp.  137-42  (1  pi.). 
BolL  Boo.  Bot.  Fiance,  xxz.  (1883)  pp.  cii.-Yi.  (1  pL). 
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flat  disks  closely  adpressod  to  stones  beneath  the  sor&ce  of  the  water, 
15  cm.  in  diameter,  and  with  the  thallos  often  as  much  as  20  cells  in 
thickness.  In  its  mode  of  growth  and  cell-division  it  presents  a 
remarkable  resemblance  to  ColeochcBte,  but  the  cells  are  filled  with  a 
black-brown  endochrome.  Lithoderma  differs  from  Ral/sia  in  the 
sporangia  being  developed  directly  on  the  surface  of  tiie  thallus, 
instead  of  being  more  or  less  included  within  it.  M.  Flahault  found 
in  L.  fontanum  only  unilocular  zoosporangia,  and  not  the  two  kinds 
described  by  Areschoug  in  the  genus.  The  zoospores  germinate 
directly,  and  show  no  tendency  to  conjugate. 

Structure  of  the  Diatom  Valve.* — B.  P.  H.  Durkee,  referring  to 
Dr.  J.  D.  Cox's  view  that  each  valve  consists  of  two  laminsB  connected 
by  a  wall-like  structure,  in  its  outline  sometimes  hexagonal,  at  others 
circular,  and  that  each  plate  is  whole  or  imperforate,  says  that  while 
engaged  in  the  examination  of  a  preparation  of  the  Nottingham  earth 
he  came  across  a  fine  specimen  of  Heliopelta.  The  surfiuse  being 
undulating,  the  focus  so  happened  to  be  arranged  as  to  sharply  define 
the  highest  points.  Changing  the  focus,  he  became  aware  of  a  fine 
crack  beginning  at  the  lower  margin  of  the  valve,  and  extending  over 
the  segment  and  running  parallel  with  one  of  the  points  of  the  star 
to  its  hyaline  centre,  and  he  found  the  crack  divide  and  throw  out 
two  branches,  completely  crossing  the  centre  and  following  out  their 
course  over  the  opposite  segments.  The  centre  was  perfect  in  its 
framework  except  for  the  cracks,  and  the  question  whether  there  was 
a  film,  and  if  so,  a  continuous  surface,  was  answered. 

As  further  evidence  of  the  existence  of  the  two  plates,  the  author 
says  that  Dr.  Detmers,  in  examining  the  specimen,  clearly  demon- 
strated that  the  upper  film  only  was  cracked  and  the  lower  layer  intact ; 
and  the  paper  is  accompanied  by  photographs  which  have  been  so 
arranged  as  to  focus,  that  they  exhibit  this  point. 

Stmctnre  of  Diatomt.t— G.  C.  Wallich  refers  to  Flogel's  view  t 
that  in  such  genera  as  TricercUium  and  Cosdnodiscus^  the  little  hexa- 
gonal or  cylindrical  cavities,  though  completely  dosed  by  a  siliceous 
film  on  the  internal  surface  of  the  valve,  are  not  closed  by  any  such 
membrane  on  the  outer  surface  of  the  valve ;  and  to  Cox's,  who  insists  § 
that  the  cellules  are  closed  by  a  siliceous  film  externally  as  well  as 
internally. 

Dr.  Wallich  considers  the  objections  to  the  latter  view  insuperable. 
If  the  cellules  are  closed  at  both  their  extremities  during  the  life  of 
the  organism,  each  cellule  must  be  full  either  of  protoplaeui  or  of  some 
other  more  or  less  fluid  substance,  unless,  indeed,  each  contains  a  gas, 
or  constitutes  a  perfect  vacuum,  which  is  scarcely  within  the  bounds 
of  possibility.  K  each  contains  protoplasm,  il  is  obvions  that  the 
remains  of  this,  during  the  mounting  of  the  specimen,  would  be 
recognizable  amongst  the  larger  species,  either  by  optical  or  chemical 

*  Proc  Amer.  8oo.  Micr.,  7th  Ann.  Meeting,  1884,  pp.  105-^  (1  heliotype). 
t  Engl.  Meoh.,  xl.  (1885)  p.  496. 
}  See  this  Journal,  iv.  (1884)  p.  665. 
§  Ibid.,  p.  941. 
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tests.  During  the  boiling  in  acid,  or  burning  on  mica,  the  fluid 
contents  would  burst  the  films,  and  in  many  cases  leave  behind  the 
evidence  of  their  former  condition.  In  his  experience,  such  evidence 
has  never  been  forthcoming,  and, -judging  from  what  is  known  of 
ceUalar  structure  in  organic  life  generally,  there  are  no  examples  of 
truly  vacuous  cavities,  inasmuch  as  all  organic  tissues  are  pervious  to 
dialytic  or  osmotic  action. 

It  is  no  doubt  true  that  the  organic  silica  of  the  diatom,  perfectly 
hyaline  as  it  looks,  is  in  reality  a  *'  colloid,*'  and  hence,  as  it  contains 
an  infinitesimal  percentage  of  water,  just  as  flint  itself  does,  dialytic 
action  may  take  place  through  the  film  under  notice.  But  even  then 
the  perviousness  to  moisture  of  the  diatom,  if  it  really  keeps  the 
ehamherlets  full  of  fluid  during  the  vitality  of  the  organism,  would 
not  suffice  to  settle  the  question ;  for,  if  any  fluid  whatever  remained 
m  the  cellules,  should  the  specimens  have  been  but  recently  taken 
from  their  element,  it  would  burst  the  film  on  the  application  of  heat, 
and  inevitably  burst  the  walls,  whilst  traces  of  the  disruption  would 
occasionally  be  visible  under  the  Microscope.  Again,  if  the 
ehamherlets  contained  gas  of  any  kind,  and  in  spite  of  the  effects  of 
the  hoiling  in  acids,  this  gas  were  too  minute  in  quantity  to  burst  the 
walls,  we  should  certainly  he  able  to  detect  gas  bubbles  in  some  of 
the  ehamherlets.  But,  as  is  well  known,  the  bubbles  so  common  in 
mounted  specimens  are  not  due  to  the  cellules  having  originally  con- 
tained gaseous  material,  but  to  the  accidental  admission  of  air  during 
mouDting. 

The  only  remaining  alternative  is  that  the  cellules  cannot  be 
considered  cdosed  cavities,  and  hence  that  the  alleged  presence  of  an 
external  investing  and  closing  film  is  illusory. 

LagerstedVs  XKatom-syiionymy.* — In  view  of  the  imperfect 
figures  and  descriptions  in  Kutziu^s  Fresh-water  Algse  of  Qermany, 
N.  G.  W.  Lagerstedt  has  worked  out  the  dried  specimens  in  the 
mnseum  at  Stockholm,  in  order  to  determine  more  exactly  the 
synonymy  of  the  species.  Thirty-six  species  are  treated  in  this 
pnblicatioB,  and  the  following  are  figured: — Frtutulia  TJlna^  Achr 
noiU^  intermedia^  Exilaria  VauehericB,  Diatoma  tenue^  Frmttdia 
loMeeoUda^  JP.  tMLcmUUa^  Fragilaria  jpedinalis,  and  Brachysira  apanina. 

Diatomaoeous  Deposits  in  Scotland.t— Prof.  W.  T.  Macadam 
records  the  discovery  in  Scotland  of  larger  diatomaceous  deposits 
than  any  yet  found.  The  deposit  at  Black  Moss,  Aberdeenshire, 
eontainB  over  800,000  cubic  yards.  Those  of  Ordie  and  Einnord  at 
least  an  equal  quantity.  That  at  Gross,  Lewis,  occupies  a  basin- 
shaped  cavity,  not  many  feet  above  sea-level,  and  said  to  be  more 
than  12  feet  deep.  The  Glen  Shira  deposit  is  however  likely  to 
prove  the  largest.  The  material  is  generally  found  forming  a  bottom 
layer  or  stratum  underlying  peat.  Analyses  of  the  various  deposits 
are  appended. 

•  OfTora.  K.  Svenaka  Vet  Akad.  Forhaudl.,  1884,  pp.  29-6i  (1  pL).  See 
Bot  OoDtralbl.,  xz.  (1884)  p.  93. 

t  Mineral.  Mag.,  vi.  (1884)  pp.  87-9. 
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Funfft 

Life-history  of  oertain  British  Heteroseismal  XTredinesB.  *— 
G.  B.  Plowrigbt  finds  the  scidiospores  of  both  UromyoeB  Pocr  and 
Puccinta  Magnunana  on  BanunaUus  repens ;  the  two  iBcidia  are  not 
to  be  distingnished  anatomically.  The  SBcidiospores  of  U,  dactt/Udet 
and  P.  Magnutiana^  which  are  similarly  indistmgnisbable,  are  found 
on  B.  bulbanu,  Uromyeei  Po<b  has  its  sscidiospores  on  R,  Ficoaria  and 
B.  repens.  The  sdcidium  on  B.  aeris  belongs  to  the  life-cycle  of 
P,  perplexanif  the  telentospores  of  which  occur  on  Alopecninu 
pratensis^  Avena  eUUior  and  Poa  sp.  The  nredospores  of  P.perpUxam 
are  sometimes  mixed  with  capitate  paraphyses  and  sometimes  without 
them.  P.  Phragm%ti$  has  its  SBoidiospores  on  Bumex  Hydrolapatkum^ 
B.  chtu$i/oUus,  B.  crisput^  B.  conglameraius^  and  Bkeum  officinale.  The 
ncidium  on  Bumex  acetasa  is  connected  neither  with  P.  MagnvMania 
nor  P.  Phragmitis.  The  SBcidinm  on  Seneeio  Jacobaea  belongs  to  the 
cycle  of  a  Carex  inhabiting  Pucdnia^  P.  Sckaderiana, 

Hew  XTstilaginea.t — ^F.  Morini  describes,  nnder  the  name  ToJ^- 
poiporium  Coeecnii^  a  new  fungus  belonging  to  the  Ustilaginee  which 
he  finds  in  the  neighbonrhoML  of  Bologna,  on  the  leayes  of  Carex 
reeurva^  causing  stenlity  in  the  host.  The  chief  interest  of  the 
observation  lies  in  the  very  different  doTelopment  of  the  fungus  under 
cultivation  according  as  the  spores  are  sown  in  a  decoction  of  the 
leaves  of  the  Carex^  in  spring-water  containing  a  large  quantity  of 
lime,  in  distilled  water,  or  in  rain-water.  Morini  was  unable  to  detect 
any  act  of  sexual  reproduction. 

Law  of  Growth  of  the  Fructiflcation  of  Phyeomyces.} — ^L.  Errera 
has  repeated  and  confirmed  the  observations  of  Camoy  and  Brefeld 
with  regard  to  the  remarkable  interruption  of  the  growth  of  the 
fructification  of  Phycamyces  nitens  during  the  period  of  the  formation 
of  the  sporangium.  This  period  of  growth  may  be  divided  into  four 
stages,  as  follows : — (1)  An  erect  branch,  the  fertile  hypha,  springs 
from  tibe  mycelium.  This  grows  in  a  vertical  direction,  first  with  an 
increasing,  then  for  some  time  with  a  constant,  finally  with  a 
decreasing  rapidity,  on  the  whole  rather  slowly.  (2)  After  this 
fertile  hypha  has  attained  a  length  Tar3ring  from  1  to  20  mm.,  its 
growth  ceases,  and  its  apex  begins  to  swell  into  the  globular  bright 
yellow  sporangium,  which  increases  gradually  in  size.  During  vds 
period  the  sporangiophore  not  only  does  not  increase  in  leng^^,  but 
may  even  decrease  slightly,  the  sporangium  developing  at  its  expense. 
(3)  Both  sporangiophore  and  sporangium  remain  for  two  or  three 
hours  absolutely  unchanged,  at  least  externally,  or  at  most  the 
sporangium  increases  to  a  still  further  almost  imperceptible  extent  at 
the  expense  of  the  sporangiophore.  The  former  still  retains  its 
yellow,  the  latter  its  white  colour.    (4)  After  this  period  of  rest  the 

*  Quart.  Joum.  Mior.  Soi,  xxv.  (1885)  pp.  151-72. 

t  Mem.  AocacL  8ci.  Bologna,  y.  (1884)  2  pU    Bee  Bot.  Ztg.,  zUl  (1884) 
p.  699. 

X  Bot.  Ztg.,  xlu.  (1884)  pp.  497-503,  513-22,  529-87,  545-52,  561-6  (1  pL> 
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sponngiophore  exhibits  a  new  and  energetic  activity  of  growth,  which 
npidly  increases  in  rapidity,  attains  a  maximum  which  it  retains  for 
sereral  honrs  with  slight  flnctnations,  and  then  gradually  falls  to 
lero.  During  this  fourth  period  the  membrane  of  the  sporangiophore 
assumes  a  slate  colour,  while  the  yellow  sporangium  becomes  brown 
and  finally  black;  the  columella  is  formed,  and  the  spores,  the 
fonnation  of  whicdi  commenced  during  the  third  period,  arrive  at 
maturity* 

Mueor  mucedo  exhibits  similar  phenomena  to  Phyeomyees  nitenSy 
while  in  JMl  stolonifer  the  fourth  stage  is  altogether  suppressed. 

Bemarkable  Deyelopment  of  Aspergillus  niger.  *  —  J.  B. 
Schnetzler  records  the  remarkable  development  of  Agpergillua  niger  in 
water  in  which  there  had  been  a  fragment  of  mucus  from  the  stomach 
of  a  mad  dog ;  the  fluid  contained  pepsins  and  possessed  all  the 
properties  of  gastric  juice ;  it  dissolved,  for  example,  small  morcels  of 
albumen.  Nevertheless  the  fungus  developed  a  very  abundant  myce- 
limn ;  the  protoplasm  was  not  attacked  by  the  pepsins,  a  fresh  proof  of 
the  hid  that  a  pronounced  difference  must  exist,  of  a  chemical  nature, 
between  living  protoplasm  and  ordinary  albumen. 

Kycelial  Conidia  of  Polyporus  8ulflireuji.t~0n  this  species  of 
hymenomycetous  frmgus,  which  produces  the  disease  known  as  "  caries  " 
in  chestnuts  in  Italy  and  the  Pyrenees,  J.  de  Seynes  finds  all  the  three 
kinds  of  reproductive  cells  characteristic  of  the  Basidiomycetes : — (1) 
oonidia  or  spermatia  produced  on  the  mycelium ;  (2)  stylospores  or 
spermatia  produced  in  pycnidia  or  spermogonia;  (8)  basidiospores. 
The  myceliial  conidia  are  produced  within  tiie  tissue  of  the  host,  at 
the  exteemity  of  longer  or  shorter  branches  of  the  mycelium. 

Konograph  of  Polyporu84 — I>r.  M.  0.  Cooke  publishes  the 
**  prsBCursores  "da  monograph  of  the  genus  Palyporua  Fries.  The 
numograph  is  intended  to  include  all  the  scattered  descriptions  of  the 
species  known,  with  measurements  of  the  pores,  &c.,  and  critical  notes 
d  the  species  described  by  Fries,  Berkeley,  Leveille,  Montague,  the 
author,  and  others,  as  derived  from  authentic  specimens. 

Development  of  Pyronema  oonfluens.§— P.  Van  Tieghem  has 
edtivi^ted  this  fungus  with  success,  and  watched  the  course  of 
development  of  the  perithecium.  The  thallus  is  segmented  and 
anastomoses,  and  it  occasionally  produces  true  conidial  fructifications 
instead  of  perithecia.  The  perithecium  commences  its  development 
l^  the  dichotomous  ramification  of  the  enlarged  summit  of  a  single 
erect  branch,  not  of  two,  as  stated  by  Kihlmann  and  de  Bary :  the 
author  describes  three  different  modes  of  development,  dependent  on 
the  external  conditions. 

Van  Tieghem  differs  from  the  view  of  these  two  authorities  that 
the  perithecium  is  an  organ  in  which  a  process  of  sexual  union  takes 

•  Aroh.  Sei  Phys.  et  Nat,  xii.  (1884)  p.  419. 
t  Ball.  Boo.  Bot.  France,  xzxi  (1884)  pp.  296-9. 
t  GieviUea,  ziii.  (1885)  pp.  80-7. 
§  Bull.  Boo.  Bot.  France,  zxzi.  (1884)  pp.  355-60. 
Ser.  2.— Vol.  V.  U 
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plioe.  He  regtids  the  part  pUyed  bythe  "neok"  and  the  '^ dab"  as 
purely  meohanioal  in  relation  to  the  asoogenons  ball.  The  dub  ii 
aimply  a  aapporti  and  the  neck  a  kind  of  tendril  whioh  coik  roimd 
this  support  in  order  to  sustain  the  asoogenons  cell ;  and  the  olijeot 
of  the  terminal  anastomosis  is  simply  to  ensure  the  stability  of 
the  support.  That  this  is  really  the  Amotion  of  these  organs  is  con- 
firmed by  the  third  mode  of  devdopment  described  by  Van  Tie^iem. 
This  occurs  under  conditions  of  great  droughti  where  the  ascogenons 
ball  remains  Tery  small ;  and  then,  not  needing  any  support^  &€se 
special  organs  are  not  formed,  and  no  anastomosis  takes  place.  Eren 
when  there  is  an  anastomosis,  there  is  no  passage  of  protoplasm  from 
the  club,  the  supposed  nude  organ,  to  the  ascogenous  ball;  <m  the 
contrary,  tibe  ball  empties  itself,  while  the  neck  and  the  dob  remain 
full  of  protoplasm.  Furthermore  the  ball  deydopes  its  aaeogenouB 
brandies  before  the  terminal  anastomosis  of  the  neck,  but  not  before 
the  coiling  has  been  eflected  which  is  necessary  to  its  support 

DoTdopment  of  Osteomyditis-ooeoi  in  the  QrgaaisoL*— M. 
Bibbert  details  a  series  of  ezperimentB  oa  the  derdopment  of  this 
fimgus  within  the  organism,  and  on  the  pure  culture  of  it.  He  finds 
that  in  the  organism  the  coed  distribute  themsdves  from  the  part 
where  they  are  formed  to  other  organs. 

Actinomyces  in  Swine's-fleslLt — H.  0.  J.  Dunoker  has  detected 
in  swine's-fl^  roundish  calcareous  concretions,  from  0*1-0*2  mm., 
in  diameter,  which  he  finds  to  be  calcified  masses  of  mycelium  of 
Aeiinomycei.  The  dosely  packed,  strongly  refringent,  sharply  defined 
patches  of  mycelium,  and  uie  typical  centnfugd  arrangement  are  Tery 
characteristic.  Oochineal  stains  both  the  tufks  and  the  granular 
mamfw  found  in  the  interior  a  deep  red. 

Fungi  Parasitio  on  fhe  Kulberry4— G.  Passerini  attributes  the 
malady  which  raTaged  the  mulberry  plantations  in  Tuscany  during 
last  spring,  &c.,  to  the  attacks  of  a  hyphomycetous  fungus,  Futamm 
urticaeearum,  probably  genetically  connected  with  CfMereUa  nunieoHa; 
and  a  pycnidSum-form  DothioreUa  Berengeriana,  probably  bdonging 
to  the  cyde  of  deTclopment  of  Botryoipharia  Berengenam.  P.  M. 
Saccardo  detects  in  the  diseased  leares,  m  edition  to  these  fungi,  a 
hitiberto  undescribed  species  of  Phoma^  to  which  he  gives  the  name 
P.  mararum.  O.  Pensig  and  T.  Poggi,  on  the  other  hand,  attribute 
the  malady  rather  to  unfavourable  climatic  conditions,  regarding  the 
above-named  and  numerous  other  fungi  which  are  constantly  foond 
in  the  diseased  parts  rather  as  saprophytic  than  parasitic 


*  Vers.  Dentsoh.  Natnrf.  u.  Aerzte  Magdeburg,  Bept.  20,  1884.  See  Bot 
Centralbl.,  zx.  (1884)  p.  812. 

t  Zeitflohr.  f.  Mikrodcople  n.  Fleiflohaohsu,  1884.  No.  8.  See  Bot.  OentnlU., 
zz.  (1884)  p.  802. 

X  Paeserini,  G.,  **La  nebbia  del  gelri,**  Boll.  Gomis.  Agrar.  Pannenn  (1884) 
No8.  5-6.  Saocardo,  P.  H.,  "  Una  nnora  erittogama  nei  gelsi,"  Boll,  meoaile  di 
Baoohiooltnra,  1884,  pp.  53-6.  Penzig,  O.,  and  Poggi,  T,  *<La  malattia  dei 
gelBi,"  1.  0.  pp.  56-60.    See  Bot.  Oentralbl.,  zz.  (1884)  p.  48. 
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Parasitie  Fungus  on  the  Eed-onrrant* — J.  A.  B&nmler  desoribes 
A  fnngiu  which  brings  about  great  destruction  of  bushes  of  Bibe$ 
rv&rnm,  causing  the  entire  fall  of  the  leaves.  He  finds  the  disesse 
to  be  due  to  the  attacks  of  Okeofporium  Bibes  (often  accompanied  by 
sn  Erynpke)  identical  with  that  found  by  Fischer  on  the  gooseberry. 

Fungi  of  the  Vine  and  Willow.f — ^F.  ▼.  ThUmen  describes  a 
disease  of  the  vine  known  as  '*  Pilzgrind,"  which  has  in  recent  years 
been  very  destructiye  to  the  Tines  in  8.  Tyrol,  Dalmatia,  and  espe- 
cially in  Boumania.  The  cause  he  believes  to  be  the  combined  action 
of  late  frosts,  and  of  a  fungus  belonging  to  the  genus  Futitporium, 
probably  either  JP.  Bifuclettiawam  or  F,  ZavianunL 

The  fungi  described  as  parasitic  on  willows  belong  to  the 
Uredinen,  Pyrenomycetes,  Gymnomycetes,  and  Discomycetes. 

Konaseus,  a  Hew  Genus  of  Ascomyoetes.^ — ^P.  Van  Tiegbem 
describes  two  species  of  a  new  genus  of  Ascomyoetes  found  upon 
boiled  sections  of  potato,  &c.  The  septated  and  much-branched 
myoeHum  forms  a  loose  felt  on  the  substratum  and  on  neighbouring 
substances.  YegetatiTe  multiplication  takes  place  by  oonidiophores, 
from  which  are  abstricted  rows  of  small  roundish  conidia.  The  asoi 
origiDate  as  lateral  branches  of  the  mycelium  which  diride  by  nimierous 
septa.  In  the  uppermost  cell  of  each  of  these  branches  is  produced 
a  smgle  ascus.  It  swells  up  into  a  spherical  form ;  while  from  the 
pedicel-cells  beneath  the  ascus,  branches  begin  to  grow  upwards 
which  approach  one  another  above  the  ascus,  and,  by  lateral  shoots, 
fonn  a  dense  envelope  around  it.  This,  however,  is  not  regarded  by 
Ysn  Tieghem  as  the  process  of  conjugation,  but  rather  as  forming  a 
nutritive  tissue,  as  in  Aspergillus  and  Eryaiphe.  In  one  species, 
Mamueus  ncW,  this  envelope  lies  nearly  close  to  the  rudiment  of  the 
ascns ;  while  in  the  second  species,  M.  mucoraides,  there  is  a  consider- 
able space  between  the  two.  The  ascus  contains  eight  ascospores. 
The  fertile  frructification  resembles  the  sporangium  of  Muoor. 

Van  Tieghem  places  Munascui  among  the  Perisporiaoeie,  and  the 
tribe  PerisporiecB  near  to  Apioiparium  and  Cysioikeea, 

Eelations  of  Two  Ceoidomyians  to  Fungi.§— W.  Trelease  has 
obeerved  on  the  fructifications  of  several  UredinesB,  both  on  the 
addium-  and  the  uredo-generations,  minute  orange-red  insects,  which 
proved  to  be  the  larval  condition  of  a  Cecidomyia.  These  larvae  feed 
on  the  spores  of  the  fungus,  are  extremely  voracious,  and  seem  to 
perform  a  usefol  function  in  restraining  the  spreading  of  the  frmgus. 

In  another  instance  he  found  that  the  galls  on  certain  species  of 
Ader  and  SoUdago  were  produced  only  by  the  concurrent  action  of 
•n  insect,  Cecidomyia  carh&nifera,  and  of  fangi,  Bhytisma  Solidaginia 
tnd  B.  AileriSi  the  mycelium  of  the  fungus  entering  the  tissues  of 
the  host  only  after  they  have  been  pierced  by  the  insect. 

*  Oester.  Bot.  Zeitschr.,  zxxi?.  (18S4>  pp.  327-8. 

t  Yerlag  K.K.  Yersaohsstation  Wein-  a.  Obstban  su  Klottemeabnrg.  See 
Oesfter.  Bot  Zeitiohr.,  zuiv.  (1884)  p.  448. 

t  BnlL  Soc.  Hot.  France,  zxxi.  (1884)  pp.  226-30. 
f  Psyche,  iv.  (1884)  pp.  195-200. 
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Hew  Fermenting  Fiuigiit.*~E.  0.  Hansen  deacribes  a  monld- 
fangns  found  on  oow-dnng,  and  in  fissnies  of  sweet  juicy  fraits, 
resembling  a  Monilia^  which  prodnces  active  higher  fermoDtation  in 
saccharine  solutions,  forming  cells  altogether  similar  to  those  of 
Saceharomyees  eerevitia.  The  fermentation  caused  by  it  differs,  how- 
ever, from  that  produced  by  all  other  ferments  known  at  present,  in 
that  it  is  wanting  in  the  chemically  soluble  ferment  invertin,  and 
consequently  that  it  can  ferment  saccJiarose  as  such. 

Filobolida.t— W.  B.  Grove  gives  a  detailed  account  of  the 
various  points  in  the  structure  of  this  fieanily  of  Mucorini,  which  he 
divides  into  the  two  genera  PilcboUu  and  Van  Tieghem's  PUairOj 
distinguished  by  the  sporangiophore  not  being  separated  from  the 
mycelium  by  a  septum,  and  tiie  sporangium  not  being  projected.  Of 
the  former  genus  he  enumerates  and  describes  seven  species  as  at 
present  known,  of  the  Litter  three,  including  one  new  one.  Witii 
regard  to  the  genetic  relationships  of  the  family,  the  author  oonsidezs 
that  the  known  species  form  a  close  series  which  clusters  round  two 
points,  Pikbolus  Kleinii  and  Pilaira  CegaHu  He  supposes  the 
family  to  have  sprung  from  a  species  of  Mucor,  like  Jf.  pUunuUieuif 
which  possesses  abundance  of  interstitial  gelatinous  substance  in 
its  sporangium,  and  which  became  provided  with  an  upper  indorated 
cap,  and  a  lower  diffluent  sone;  the  sporangium,  with  its  spores, 
being  thus  enabled  to  drop  off  its  stem.  PUaira  would  thus  be  a 
stage  in  the  evolution  of  Pilobolug^  in  which  a  septum  is  formed  at 
the  base  of  the  sporangiophore,  and  the  rapid  swelling  of  the  lower 
part  would  cause  the  well-known  projection  of  the  sporanginm. 
Pilobotua  longipes  must  be  regarded  as  the  highest  type  to  which  the 
evolution  of  the  M ucorini  has  yet  advanced  in  this  direction. 

Tetramyza  par&8itica.{ — K.  Gknbel  finds  peculiar  tuberous  struc- 
tures on  the  stem,  rachis,  and  leaves  of  Buppia  ro«<eUata,  of  a  yellowish 
green  or  white  colour,  changing  to  brown  in  the  autumn.  They  are 
of  parenchymatous  structure,  with  a  large  dark  brown  central,  and  a 
sharply  diffarentiated  corti(»J  portion,  the  latter  appearing  white 
from  empty  intercellular  spaces.  In  the  cells  of  the  inner  portion 
were  numerous  spores,  connected  together  in  fours,  with  smooth 
colourless  membrane,  coloured  blue  neither  by  sulphuric  acid  and 
iodine,  nor  by  chloriodide  of  zinc. 

In  younger  stages  a  plasmodium  could  be  detected  in  the  cential 
cells  of  these  tubers,  and  in  the  plasmodium  a  number  of  small 
nuclei,  and  sometimes  also  in  the  peripheral  cells ;  but  these  latter 
were  replaced  afterwards  by  large  starch-grains.  On  contact  with 
water  the  plasmodia  contracted  into  spherical  balls ;  currents  were 
not  observed  in  them.    The  formation  of  spores  was  preceded  by 

*  Vers.  Dentflch.  Natarf.  u.  Aerzte  Magdeburg,  Sept  19th,  1884.  See  Boi 
Gentralbl,  xx.  (1884)  p.  56. 

t  Midland  Naturalist,  vii.  (1884)  pp.  131-5,  149-53,  184-7,  214-20,  259-60, 
280-4,  804-9,  833-9  (2  pLs.). 

X  Flora,  Ixvii.  (1884)  pp.  517-21  (1  pi.). 
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the  breaking  up  of  the  plAsmodinin  into  separate  portions,  each 
containing  a  nnclens,  wbioh  roonded  themselyeB  off  and  became  the 
mother-cells  of  the  spores.  These  divided  first  into  two,  and  then 
into  four  portions,  each  of  whioh  became  a  spore,  the  four  spores  from 
eioh  mother-ceU  remaining  united  into  a  tetrad*  Their  germination 
was  not  obserred. 

Tetramyxa  probMij  belongs,  like  Plasmodiophora,  to  the  Myxomy* 
oetes ;  bat  is  custingnished  from  other  genera  of  this  gronp  by  the 
fonnation  of  the  spores  by  qnadripartition.  On  the  germination  of 
the  spores,  zoospores  are  probably  produced,  which  penetrate  into 
the  tifisne  of  the  host  and  produce  hypertrophy.  The  tubers  are 
•bout  the  size  of  a  pea. 

CoBUonia,  a  new  genus  of  Kyzomycetes.* — ^P.  Van  Tieghem 
describes  a  new  genus  of  Myxomycetes,  found  on  rotting  beans,  and 
belonging  to  the  family  of  AcrasiacesB,!  distinguished  by  their 
aggregated  plasmodium.  The  chief  interest  of  this  organism  is  in 
the  great  differentiation  displayed  by  the  fructification,  altbough  this 
fructification  is  formed  of  a  simple  aggregation  of  cells  all  alike,  and 
•t  first  free.  The  very  same  myxamoebaB  may,  according  to  the  con- 
ditions in  whioh  they  are  found,  constitute  themselves  into  any  part 
of  the  fructification,  or  into  spores  from  which  myzamcebiB  again 
proceed. 

Journal  of  Mycology. — An  American  journal  is  announced  with 
the  above  title,  to  be  issued  monthly,  and  edited  by  J.  B.  Ellis  (New- 
field,  NJ.)  and  W.  A.  Eellerman  (Manhattan,  Kansas).  Special 
attention  will  be  devoted  to  descriptions  of  Nortili  American  fungi. 


Protophyta. 

Structure  of  Cliromatophore8.t — ^F.  Schmitz  replies  to  Elebs's 
criticisms  on  his  paper  on  the  ohromatophores  of  AlgiB.§  With 
regud  to  Enghna,  he  asserts  that  Elebs  brings  forward  no  fresh 
chtenaUanM  in  opposition  to  his  own  that  E.  viridia  has  stellate 
ohromatophores.  Entering  again  into  the  discussion  as  to  the 
internal  structure  of  the  (mromatophores  and  pyrenoids,  he  admits 
the  possibility  of  a  concentric  lamination  in  certain  particular  cases 
named  by  Elebs,  though  repeating  his  opinion  that  his  observation  is 
opposed  to  it  as  a  general  law. 

Systematio  Position  of  Sacoharom70e8.ll— M.  Beess  combats  the 
view  advanced  by  Brefeld  ^  that  the  yeast-fungi  are  but  special  con- 

*  Ball.  Soo.  Bot  France,  zxxi.  (1884)  pp.  303-6. 
t  See  this  Jonnial,  i.  (1881)  p.  639. 
:  Bot.  Ztg.,  xlii.  a884)  pp.  80&-17,  830-41. 
{  Bee  thifl  JonrDal,  ante,ja.  109. 

1  SB.  Ph70.-med.  Soa  Erlangen,  May  12,  1884.  See  Biol.  Centralbl.,  iy. 
(1884)  pp.  481-3. 

1  See  thi«  JoumBl,  iii.  (1883)  p.  877. 
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ditioiifl  of  ft  Urge  numbar  of  different  fdngi  of  higher  orguiisition 
belonging  to  the  oImb  of  mouldfl;  and  reaffiimn  the  podtion  pre- 
▼ioQBly  tftken  np  hj  himself  that  the  Tarions  forms  of  Saecharomyeei 
ocmstttate  a  distinct  and  independent  group,  having  its  nearest  affinity 
with  the  lower  Asoomjcetes.  The  present  state  of  the  question  he 
expresses  thns : — That  process  of  development  which  is  termed,  where 
ocenrring  tjpically  in  ue  yeast-fiomgi,  **  tomlose  budding  "  (hefeartige 
Sproumng),  takes  place  in  a  large  number  of  higher  and  lower 
genera  of  fungi  often  but  little  related  to  one  anotiier.  All  these 
genera  possess,  besides  this  mode  of  propagation,  also  other,  usually 
filiform,  organs  of  vegetaticm,  and  are  distinguished  by  their  special 
mode  of  propsgation  for  each  type.  The  ferment-fungi  distingiuahed 
as  SoccAoroMyeef  posseas,  on  the  other  hand,  no  other  organs  of 
▼egetatiYe  propagation  than  the  bnd-oells  (SprouungszeUen) ;  and  as 
specific  organs  of  reproduction  a  peculiar  mode  of  spore-formation 
which  is  not  found  in  any  of  the  other  forms  of  fungus  named. 
8aeeharcmyce$  has  as  little  to  do  with  the  higher  fungi  which,  under 
certain  conditions,  may  propagate  in  the  same  way,  as  a  filamentous 
alga  with  the  protonema  of  a  moss.  All  the  evidence  we  have  at 
present  goes  to  show  that  Saccharamye€9  must  be  regarded  as  a 
degraded  ally  of  Exoateua, 

Syitematio  Independence  and  Position  of  Saceharomyoes.*— 
0.  Fuch  also  contests  Brefeld's  views,  and  on  the  same  grounds  as 
Beess.  He  describes  a  new  species  of  AMComyces  (a  subgenus  of 
J^xooscim),  under  the  name  A,  endogenuty  parasitic  on  the  alder,  and 
in  the  epidermal  cells,  not  between  these  and  the  cuticle,  in  which 
each  spore  is  ideniiGal  in  structure  with  a  SaceharomyeeB-ceH^  thus 
confirming  the  conclusions  of  Beess  f  as  to  the  affinities  of  the  latter. 
The  mode  of  spore-formation  in  8(uxiharomyee8  is  that  of  an  asous,  as 
in  the  lower  Ascomycetes,  not  of  a  sporangium,  as  in  Mucor, 

Influence  of  External  Conditions  on  the  Beyelopment  of  Kyeo^ 
derma  ▼ini4— S.  Winogradsky  has  carried  out  a  series  of  experi- 
ments to  determine  the  action  of  external  influences  on  the  develop- 
ment of  the  lower  fungi,  and  also  to  solve  the  question  how  fta  the 
form  of  the  cell  remains  constant  under  varying  conditions  of  nutri- 
ment. For  this  purpose  he  made  use  of  Geissler's  chambers,  connected 
with  two  glass  vessels  by  caoutchouo-tubes.  The  culture  of  Myco^ 
derma  was  all  derived  from  the  same  mother-celL  In  one  series  of 
experiments  the  organic  constituents  of  the  nutrient  fluid  were  changed, 
while  the  mineral  constituents  remained  constant;  in  the  other  series 
variation  occurred  only  in  the  latter. 

The  general  result  of  the  first  series  of  experiments  was  that  when 
the  supply  of  oxygen  was  abundant,  the  Mycoderma  grew  by  means 
of  ordinary  budding,  while,  under  deficiency  of  o:iygen,  the  growth 
partook  of  a  mycelial  character.    As  regards  the  mineral  constituents, 

•  Biol.  Gentnlbl.,  iv.  (1884)  pp.  484-8. 
t  Smra,  p.  293. 

X  Albeit.  St.  Petenb.  Naturf.  Oeaell.,  ziv.  (1884)  pp.  182-5  (RuaiiaQ).    6c« 
Bot.  Centmlbl.,  zz.  (1884)  p.  165. 
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marked  peenliuities  were  maiiifesfeed  in  the  onltnres  wiih  a  Bine  salt 
together  with  potaBsiiim  chloride.  When  these  were  oompared  with 
ealtoree  in  wlach  potaasiiim  chloride  only  was  naed,  the  inflnenoe  of 
the  nno  salt  was  very  cTident.  The  habit  of  the  onltore  with  sodiom 
ehloride  also  differed  from  that  with  potasnnm  chloride. 

With  regard  to  Nageli's  statement  that  potassium  is  not  absolutely 
essential  to  the  growth  of  fongi,  but  that  it  may  be  replaced  by 
mbidimn  or  cesimn,  the  anther  fonnd  this  to  be  tme  as  respects 
rahidimn,  while  with  cfesinm  or  lithinm  not  the  least  trace  of  deyelop- 
ment  was  obsenred. 

A  final  series  of  experiments  was  nndertaken  with  nutrient  fluids 
eontaining  equal  quantities  of  organic  substances,  phosphoric  acid, 
and  potassium  chloride,  but  with  different  alkaline  salts,  yiz.  sulphates 
of  magnesium^  calcium,  and  strontium.  Only  in  the  first  of  these  did 
a  good  pellicle  derelope ;  the  rest  manifested  no  dcTclopment  at  all. 
The  absence  of  calcium,  so  important  in  the  nourishment  of  green 
pknts,  appears  to  be  of  no  consequence  to  that  of  Myeoderma, 


Origin  of  Kiorosymes  and  Vibrios  of  Air,  Water,  and  SoiL — 
E.  Dndauz  *  has  experimented  on  plants  grown  in  soil  free  from 
microbes  in  order  to  determine  the  effect  of  their  preseuce  upon 
germination.  He  used  peas  and  Dutch  beans,  the  cotyledons  of 
which  oniformly  appear,  one  below  the  soil,  the  other  above.  The 
soil  had  been  proTioudy  sterilized  and  moistened  with  sterilised 
milk.  Under  these  conditions,  germination  did  not  take  place,  and 
at  the  end  of  two  months  the  aoilk  showed  no  indication  of  alteration. 
These  experiments  tend  to  prove  that  the  presence  in  the  soil  of 
nderobes  is  necessary  to  the  development  and  life  of  plants. 

M.  Pasteur  mentioned  when  we  paper  was  read  that  he  had 
proposed  to  his  pupils  to  examine  the  efkci  of  feeding  an  animal 
from  birth  with  food  the  elements  of  which  had  previously  been 
freed  from  microbes,  and  consequently  reduced  to  its  nutritive  prin- 
ciples, pure  and  simple.  To  this  he  had  been  led  by  the  idea  that 
in  sack  conditions  tiie  maintenance  of  life  and  development  would 
be  impossible,  leading  to  the  important  suggestion  that  the  presence 
of  microbes  in  food  is  necessary  for  digestion.  The  absence  of 
microbes  renders  impossible  the  accomplishment  of  the  actions 
necessary  for  the  elaboration  of  the  matters  destined  to  serve  for 
nutrition.  The  importance  of  an  exact  knowledge  of  the  part  pLiyed 
by  microbes  in  digestion  cannot  be  overrated. 

A.  B6champ,t  after  a  reference  to  the  previous  communication  of 
ILDndanx,  points  out  that  the  question  at  issue  may  be  stated  in  these 
terms:  Bave  the  microzymes  and  vibrios  of  the  atmosphere  been 
primitively  disseminated  in  the  ur,  and  thence  fallen  on  the  ground 
to  penetrate  into  its  depths  and  waters,  as  Pasteur  thinks ;  or  are  not 
the  latter,  as  the  author  thinks,  the  origin  of  what  are  found  in  Uie 
atmosphere?    M.  Beohamp  maiutains  that  primitively  there  were  no 

*  Gomptes  Bendus,  c.  (1885)  pp.  66-8. 
t  Ibid.,  pp.  181-4. 
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miorozymes  in  the  air,  but  that  they  have  been  diraeminated  by  wind 
from  tbe  emhice  of  the  earth.  He  belieTes  that  he  has  pioved  this 
completely.  He  considers  that  his  theory  is  not  the  work  of  the 
imagination,  but  is  altogether  based  on  experiment,  and  that  it  ib 
adequate  to  explain  known  facts. 

Vitality  of  Germs  of  Xiorobes.*— E.  Dudanx  has  tried  to  difioorer 
whether  genns  preserved  damp  wonld,  like  those  preserved  in  the  diy 
state  and  sheltered  from  solar  light,  resist  for  seyend  years  the  action 
of  temperatures  higher  than  those  of  the  hottest  parts  of  the  world. 
The  author  has  been  able  to  make  use  of  some  infusions  made  by 
Pasteur  in  1875  and  1876  during  his  experiments  on  beer,  and  othen 
which  he  himself  made  in  1878  and  1879  when  working  at  cheese. 
With  fifteen  specimens  of  yeast  only  three  cases  of  the  death  of  the 
cells  occurred,  and  two  of  these  ought  to  be  attributed  to  extraneoiu 
causes ;  among  the  Tyrothrix  of  cheese,  after  five  years^  only  T,  dad" 
formU  and  T.  ttroeep^ttm,  which  are  essentially  anaerobic,  had  died ; 
all  the  aerobic  species  have  surrived  in  the  form  of  spores.  Among 
micrococci  the  resistance  to  death  is  much  less  marked,  one  only 
among  ten  having  been  found  alive  after  three  years'  preservation. 
These  results  Agree  generally  with  those  obtained  by  Pasteur  in 
his  studies  on  BaciUuB  anihracisy  and  tibe  micrococci  of  chicken 
cholera. 

As  ten  years  were  insufficient  for  the  death  of  the  larger  number 
of  bacilli,  the  author  was  allowed  by  Pasteur  to  make  observationfl 
with  some  of  the  infusions  prepared  by  him  in  1869  and  1860.  All 
the  infusions  in  which  living  germs  were  found  had  the  liquid  still 
slightly  alkaline,  while  those  in  which  they  were  dead  were  acid. 
The  alkalinity,  however,  to  be  &vourable  to  life,  must  be  slight  Of 
the  sixty-five  infusions  observed,  fifteen  contained  living  germs,  and 
that  after  a  period  of  twenty  to  twenty-five  years. 

Passage  of  Pathogenous  Kiorobes  from  the  Kother  to  tiia 
7cBtus.t  —  M.  Eoubassoff  points  out  that  the  generally  accepted 
doctrine  of  Brauell  and  Davaine  that  pathogenous  microbes  do  not 
pass  from  the  mother  to  the  foetus  was  ^aken  in  1882,  when  Arloing, 
Com^vin,  and  Thomas  showed  that  the  bacteridia  of  symptomatic 
anthrax  (black-leg,  or  quarter-evil  of  cattle)  may  pass  from  the  mother 
to  the  foetus ;  in  tibe  same  year  Strauss  and  Chamberland  published  two 
papers,  in  the  first  of  which  they  supported  the  ordinarily  received 
view,  but  in  the  second  showed  it  to  be  erroneous.  The  author  has 
made  five  experiments  with  gravid  guinea-pigs  inoculated  with 
anthrax ;  in  the  seventeen  foetuses  examined,  all  £e  organs  have  been 
found  to  contain  BaeiUua  anthrctcis. 

In  one  case  Pasteur's  vaccine  was  inoculated,  and  in  another  a 
cultivation  prepared  from  the  heart  of  a  foetus;  in  the  former  the 
examination  of  the  organs  of  the  foetus  resulted  in  bacilli  being  fova^^ 
very  rarely,  while  of  the  cultivations  made  therefrom  some  only  were 

*  Gomptes  Rendu8,  o.  (1885)  pp.  184-6. 
t  Ibid.,  pp.  373-5. 
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fertile ;  in  the  latter  case,  where  the  mother  died  in  three  days  after 
inoculation,  the  liver  of  the  foatos,  which  was  only  0*08  metre  long, 
was  found  to  contain  nnmeroos  groups  of  BadUus  arUhracis, 

Development  of  Baoillns  Amylobacter  in  Plants  in  a  Hormal 
Condition  of  Life.* — P.  Van  Tieghem  points  ont  that  this  microbe, 
which  produces  tho  butyric  fermentation,  is  a  liquid  containing  a 
small  quantity  of  nitrogenous  and  mineral  substances,  presents  quite 
diflerent  phenomena  of  development,  when  its  spores  are  introduced 
into  ordinary  water  in  which  are  immersed  portions  of  living  plants 
which  it  attacks  and  speedily  destroys.  In  the  first  case,  if  ^e  water 
is  ccmstantly  aerated,  the  development  of  the  bacillus  is  arrested.  In 
the  second  case,  if  a  current  of  air  is  passed  through  the  water,  the 
BadUus  no  longer  developes  in  the  interior  of  the  fragments  of 
plants,  but  extends  for  a  short  distance  around  them,  and  then 
secretes  a  large  quantity  of  a  gelatinous  substance,  which  unites 
the  separate  individuals  into  a  dense  limpid  and  hyaline  mass,  which 
is  sometimes  as  much  as  2  cm.  in  thickness.  In  this  condition,  where 
it  is  protected  from  contact  with  the  surrounding  oxygen,  B,  AmyUh 
haeter  presents  a  strong  resemblance  to  Leuconostac, 

By  experiments  on  potatoes,  beans,  and  other  similar  substances. 
Tan  Tieghem  showed  that,  when  inoculated  with  spores  of  B. 
AMKjflobaeter^  even  when  fully  exposed  to  the  air,  the  oeUular  tissues 
are  in  time  completely  destroyed,  and  are  replaced  by  a  fluid  mass 
containing  grains  of  mialtered  starch,  albuminoid  substances,  butyric 
acid,  &0. 

Influence  of  light  on  the  Vegetation  and  on  the  Pathogenous 
Properties  of  Bacillus  anthraois.t~S.  Arloing  finds  that  BaeUlua 
mUkraeU  grows  beet  in  diffused  light  or  in  shcKle ;  augmentation  of 
the  intensity  of  the  light  retards  the  vegetation  of  the  mycelinm. 
Simultaneous  cultivations  of  solutions  in  darkness  and  in  the  pre* 
senoe  of  red  rays  seem  to  the  naked  eve  to  be  similar;  with  the 
aid,  however,  of  the  Microscope  one  sees  that  the  number,  distinctness, 
and  refractive  power  of  the  spores  is  much  greater  in  solutions 
exposed  to  the  coloured  rays ;  red  rays  have  the  same  advantage  over 
white  light.  Yellow  rays  are  less  advantageous  than  red.  The 
calorific  are  more  advantageous  to  growth  than  actinic  rays. 

There  is  no  reason  for  believing  that  the  action  of  calorific  or 
actinic  rays  continued  through  several  generations  produces  any 
change  in  the  pathogenous  activity  of  baeUli ;  it  remains  the  same 
under  the  influence  of  calorific  rays,  and  is  perhaps  rather  increased 
than  diminished  with  actinic  rays.  The  author  proposes  to  study  the 
effect  of  solar  rays. 

History  of  Development  and  Korphology  of  Bacillus  anthraci8.t 
— In  opposition  to  the  view  of  Buchner,§  A.  Prazmowdci  main- 

*  Bull.  8oo.  Bot  France,  xzxi.  (1884)  pp.  283-7. 
t  Gomptes  Bendns,  o.  (1885)  pp.  375-81. 

X  Yerh.  Akad.  WisB.  Kiakan,  zii.  (1884)  1  pi.  (Polish).  See  Bot.  ()entralbl., 
TX.  (1884)  p.  292. 

S  See  this  Journal,  11.  (1882)  pp.  89,  832. 
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taiiiB  the  absolute  Bpecifio  distmctneas  of  BaeilUu  anthraeit  and 
B.  9ubtUi9,  The  Bpores  of  the  two  bacteria  display  a  difierence  in 
the  stmctare  of  their  spore-membranes,  and  a  corresponding  different 
mode  of  germination.  In  B.  a$Uhraci8  the  membrane  is  of  nniform 
thickness  thronghont,  and,  on  germinating,  bursts  at  one  end  of  its 
longitudinal  axis.  In  B.  9ubtiU$  it  is  thickened  at  both  ends  of  the 
elliptical  spore,  and  germination  takes  place  in  a  direction  at  right- 
angles  to  its  longer  axis.  The  morphological  characteristics  of  B. 
anihracU^  and  also,  in  the  main,  its  physiological  properties,  are 
perpetuated  even  when  it  has  lost  its  pathological  properties  by 
artificial  cultivation.  In  other  respects  it  only  changes  its  physio- 
logical characters  by  passing  oyer  more  readily  into  the  swarming 
ccmdition,  and,  in  consequence,  collecting  tomrds  the  end  of  its 
growth,  espediJly  on  the  surfJM^  of  the  nutrient  fluid,  where  it  forms 
thickish  dirty  white  pellicles  after  the  manner  of  B.  mibUK$  ;  but  the 
two  still  present  points  of  difference. 

Pmnnowski's  investigations  indicate  only  that,  under  certain 
conditions  of  artificial  culture,  JB.  anihraeia  may  lose  its  capacity  of 
multiplying  in  the  animal  organism,  and  producing  the  cattle-disease. 
He  hM  obMrved  also  in  this  species  a  new  and  peculiar  resting  con- 
dition. The  rods  exude  a  thick  gelatinous  membrane,  which  soon 
becomes  hard,  and  then  forms  a  kind  of  tough  and  fijrm  envelope 
round  the  delicate  rod*  Under  favourable  conditions  an  ordinary  rod 
is  then  developed  from  this  resting  form  by  the  envelope  becoming 
ruptured  at  a  certain  point,  and  the  young  rod  then  growing  out  from 
this  spot  as  in  the  germination  of  the  spores. 

Diagnostio  Value  of  Tuboroular  BacillL*— Friedrioh  Muller 
epitomises  the  fiicts  at  present  known  with  regard  to  the  value  of  the 
churacters  presented  by  the  different  bacilli  which  accompany  the 
various  forms  of  tubercular  disease.  To  these  diagnostic  ^diaracters 
he  attaches  great  valua  The  micro-organisms  characteristio  of 
tuberoulosiB  and  of  lepra  present  great  similarity  in  their  forms, 
mode  of  formation  of  the  spores,  and  arrangement  in  groups ;  in  the 
latter  case,  however,  they  are  present  in  enormous  quantities,  while 
in  the  former  their  number  is  comparatively  smalL 

Odour  and  Poisonous  Effects  of  the  Fermentation  produced  by 
the  Comma  Bacillus.t — W.  Nicati  and  Bietsch  find  that  pure  culti- 
vations of  the  *'  comma  "  BadUus  have  a  characteristic  ethereal  odour. 
Suite  different  from  that  of  putrid  substances.  This  is  the  odour  of 
lie  intestiiukl  matter  of  cholera  patients  in  the  early  stages,  especially 
if  it  is  kept  in  a  moist  atmosphere  at  25°-d5°  for  24  hours.  If  pure 
cultivations  of  this  Bacillus  in  Koch's  gelatin  or  in  beef-tea,  after  at 
least  eight  days,  are  freed  from  BaeiMi  by  being  passed  through  a 
Pasteur  s  filter,  and  the  dear  liquid  is  injected  into  the  circulatory 
system  of  dogs,  choleraic  symptoms  of  varying  degrees  of  violence 
are  produced.  The  same  Uquid  when  injected  under  the  skin  has 
no  effect.    Becent  cultivations  are  also  absolutely  inactive. 

•  Verb.  PhyB..med.  Gosell.  Wurzburg,  xviii.  (1884)  pp.  1-8. 
t  Comptos  Kendue,  xcix.  (1884)  pp.  928-9. 
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Belatimu  of  Bacteria  to  Aaiatio  Cholera.*— E.  Klein  details  the 
reenlts  of  an  inqniry  iato  the  etiology  of  Asiatic  cholera.  He  finds 
that  the  theory  of  Koch  as  to  the  "  comma  "  bacilli  (really  vibrios) 
present  in  the  mncons  membrane  secreting  a  chemical  poison  inducing 
the  disease  is  not  correct  Neidier  the  blood  nor  any  other  tissue 
contains  the  comma  bacilli  or  any  other  micro-organisms  of  known 
oharaoter.  The  behayiour  of  the  comma  bacilli  in  artificial  media  ia 
not  such  as  to  justify  their  being  considered  as  specific.  They  grow 
well  in  alkaline  and  neutral  media,  are  not  killed  by  acids,  and  their 
mode  of  growth  in  gelatin  mixtures  is  not  more  peculiar  than  that 
of  other  putrefactiye  bacteria ;  they  show  marked  differences  when 
grown  in  different  media,  but  not  more  so  than  the  ordinary  putre- 
uctive  bacteria  when  compared  in  their  growth  with  one  another. 
Koch  overlooked  that  comma  bacilli  occur  in  other  intestinal  diseasesi 
in  the  mouths  of  healthy  persona,  and,  as  shown  recently^  even  in 
some  common  articles  of  food. 

The  experiments  performed  by  Koch  and  others  on  animals  do 
not  in  the  least  prove  that  the  comma  bacilli  are  capable  of  producing 
cholera.  The  results  are  easier  explained  in  a  manner  opposed  to 
that  given  by  Koch.  There  is  direct  evidence  to  show  that  the  water 
contaminated  with  choleraic  eyacuations,  and  containing  of  course, 
the  comma  bacilli,  when  used  for  domestic  purposes,  including  drink- 
ing, by  a  large  number  of  persons,  did  not  produce  cholera. 

O.  M.  Sternberg,  in  a  temperately  worded  summary  of  the  con- 
troversy, concludes  *'  that  in  view  of  the  contradictory  testimony  now 
before  us,  we  cannot  do  otherwise  than  consider  the  question  still  tub 
judice^  and  wait  patiently  for  detailed  reports  and  additional  experi- 
mentid  evidence?'t 

Kiorobe  of  Human  Typhoid  Ferer.f — ^M.  Tayou  has  not  yet 
succeeded  in  conferring  immunity  from  typhoid  poisoning  on  the 
guinea-pig,  rabbit,  cat  or  dog ;  pigs,  on  the  other  hand,  are  a£focted 
by  no  inoculations,  however  strong ;  the  author  thinks  that  this  is 
due  to  the  long-acquired  filthy  habits  of  the  pig,  which  have  gradually 
conferred  on  it  immunity  to  poisons  found  in  human  excreta. 

The  infinitely  small  organism  which  Tayou  has  obtained  from  the 
blood  of  a  man  suffaring  from  typhoid  fever  has  several  forms,  and 
seems  to  pass  through  several  phases.  It  is  rounded  at  the  extremi- 
ties, has  a  mean  length  of  0*00246  mm.,  and  a  mean  diameter  of 
0*00049  mm. ;  in  the  peritoneum  of  the  guineas-pig  or  rabbit  it  gives 
rise  to  new  individuals  which  resemble  it,  but  are  of  a  little  liuraer 
size,  0*00818  mm.  by  0*00072  mm. ;  in  the  peritoneum  of  the  dog 
they  may  become  still  more  elongated,  and  take  on  the  form  of  long, 
very  fine  filaments,  filled  with  spores.  Although  typhoid  lesions 
are  generally  very  well  marked,  the  preliminary  symptoms  vary 
considerably  with  different  animals. 

*  Proc.  Boy.  Boo.  (not  yet  published).    See  Nature,  zzxi.  (1885)  pp.  354-5. 
t  Bcienoe,  v.  (1885)  pp.  lOd-ll  (2  figs.). 
X  Oomptee  Bendus,  c.  (1885)  pp.  875-7. 
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Pnenmoxiia-ooeoi  in  Bermitories  as  a  Came  of  Pneumonia.* — 
R.  Emmerlioh  oonfinoB  ihe  obeenrationa  of  KenchenBteiner  HuA 
pneumonia  may  be  caased  by  microoocoi  in  the  sleeping  apartmente 
of  those  attacked  by  the  disease.  He  obtained  material  from  the 
dormitories  in  a  hospital  where  the  disease  was  rife,  cultivated  it  in 
Koch  and  Loffler's  **  Fleisohwasser^pepton-gelatine/'  and  injected  with 
it  rabbits,  porpoises,  and  mice,  which  soon  died.  In  their  blood  and 
organs  he  fonnd  septic  organisms  identical  with  Kerschensteiner^a 
baoilliis  of  pneunonia.  These  were  afterwards  identified  with  ihe 
pnemnonia-coccns  of  Friedlander. 

**  BanschbrandpUi,*'  a  parasitie  eatile-disea8e.t— Neelsen  and 
Ehlers  describe  a  disease  known  as  "  Baoschbrandpilz,"  which  is 
destroying  a  considerable  number  of  cattle  in  some  parts  of  northezn 
Europe.  It  manifests  itself  in  the  form  of  flat  painful  swellings  on 
the  extremities,  filled  with  a  dark  red  frothy  fluid,  accompanied  by  a 
*<  rushing  '*  noise  from  the  escape  of  gas.  The  disease  is  caused  by  a 
Schizomycete,  a  Cloitridiumy  which  may  penetrate  either  the  muscles 
or  the  intestines.  It  occurs  both  in  the  bacillus  and  in  the  coccus- 
form,  and  produces  spores  in  special  individuals  which  swell  up  into 
a  lemon-  or  club-shape.  The  disease  can  be  propagated  by  infection 
in  porpoises ;  but  the  organism  has  this  peculiarity,  which  distinguishes 
it  from  other  allied  pathogenous  forms,  that  by  no  transference  from 
one  host  to  another  can  its  Tirulence  be  in  the  least  diminished. 

Baoterioidomonas  undulans.^ — J>  Eunstler  describes  a  second 
species  of  his  lately  described  new  genus,  which  he  found  in  the 
intestine  of  the  black  rat.  The  body  is  elongated,  slightly  atte- 
nuated at  either  end,  and  84  fi  in  length ;  the  whole  presents  slow 
ondulatory  movements;  in  the  centre  there  is  a  nucleus,  and  two 
smaller  nuclei  are  often  also  to  be  found,  one  at  each  end  of  the  body. 
Locomotion  is  rapid,  and  is  exacted  by  the  aid  of  a  long  and  very 
fine  cilium.  The  reproductive  phenomena  are  very  similar  to  those 
of  jB.  aparifera ;  they  commence  with  a  considerable  increase  in  the 
refractive  power  of  the  body,  while  the  addition  of  iodine  reveals  the 

C9noe  of  a  quantity  of  amyloid  substance;  the  protoplasm  then 
mes  concentrated  at  various  points,  and  gives  rise  to  elongated 
spores.  These  are  set  free  by  Uie  dehiscence  of  the  walls  of  the 
body,  undergo  several  divisions,  and  taking  on  a  spirillar  form 
gradually  grow  up  into  the  appearance  of  the  adult.  These  new 
organisms  resemble  the  Bacteria  in  their  mode  of  nutrition  by  simple 
imbibition,  by  being  difficult  to  colour,  by  the  excessive  fineness  of 
their  flagellum,  by  their  endogenous  sporulation,  and  by  the  form  of 
the  spores.  They  diffiar  in  Uieir  size,  their  constant  mobility,  their 
nucleus,  and  the  number  of  their  spores. 

•  Fortaohr.  der  Medicin,  ii.  (1884)  Na  5.  See  Bot.  Gentmlbl.,  xx.  (1884) 
p.  145. 

t  Neelsen.  SB.  Naturf.  Gesell.  Rostock,  Jan.  26,  1884.  Ehlen,  Unten. 
iiber  d.  BauBchbxandpilz,  Roftock,  1884.  See  Biol.  Centralbl.,  iv.  (1884)  pp. 
618-5. 

X  Comptcs  Bcndufl,  c.  (1885)  pp.  371-2. 


ZOOLOOT  iXD  BOTAITT,   lOOBOeOOPT,  Bia  301 

BOOROSCOPT. 

a.  Instnunonta,  Acceaaori*!,  fto. 

fiohieek't  Baeteria  HioroKOpfli.* — F.  W.  Scliieck  supplies  ths 
instnuneDts  Bhown  in  figs.  46  and  46,  ostensibly  for  the  examination 
of  Bacteria. 

Thejr  are  chiefly  remarkable  for  the  strange  position  of  the  rack 

Fig.  45. 


and  pinion  of  the  ooaree  adjnstment,  whi<^  is  placed  in  the  front  of 
the  body-tnbo  instead  of  behind.  It  seems  to  ns  that  this  change  has 
nothing  to  recommend  it,  and  we  are  at  a  loss  to  understand  why  it 
has  been  adopted. 

The  illuminator  is  a  modified  Abbe  condenser. 

*  See  Dippel'i  *  Onmdiuge  dei  AUgemeinm  Uibroskopie,'  1885,  p.  283. 
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X«loliert'(  Vo.  TIL  Xienweope-— Hen  C.  Beicheri,  tererring 
to  fig.  147  of  Tol.  IT.,  tnkds  iu  fig.  17,  which  npraeenta  a  MiorOKxipo 
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Iw  it  in  tlia  lutbit  of  nukiiiB,  in  which  the  stand  is  oonetrnoted  in  the 
aame  wfty,  the  ' '  JaokBon  "  lunb  being  continned  to  the  bue.  It  hu, 
however,  the  addition  of  a  fine  adjnstment. 

Stein'*  XiorosoopM  for  om  with  the  Eleotrio  Lirbt*— Dr.  8.  T. 
Stein  has  designed  the  arrangements  for  applying  the  inoandesoent 
electrio  light  to  the  Uicrosoope  shown  in  figs.   48  and  49.      The 


ingenni^  which  he  baa  displayed  is  unquestioned,  but  we  cannot 
hup  feeling  that  after  all  it  is  in  several  respects  nsdedrable  that 
the  electrio  apparatus  shonld  be  permanently  connected  with  the 
Microscope.  It  is,  we  think,  preferable  to  use  a  lamp  on  a  separate 
stand  as  suggested  by  Mr.  Steam  in  this  Joumalit  and  by  Dr.  Stein 


nntbrtnnately  delaTOd  the  ai^aiance  of  tbta  notice,  prepared  tot  an  earlior  iune 
of  Uie  Jatmal. 

t  Bee  this  JonrnBl,  iii.  (1SS3)  p.  B2. 
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himaelf.  Tlie  expense  of  a  sepante  Hioroeoope  is  thus  saved  u 
K117  sUnd  can  be  need,  and  the  light  readily  applied  above  or  below 
the  Btage. 

Dr.  Stein's  Mioroeoope  X  (fig.  48)  is  sorewed  by  its  foot  8  to  a 
wooden  base  C  D,  with  two  raised  parts  W  T  similar  to  the  stand  of  a 


Fio.  49. 


disseoting  UiorOBOope.  This  base  contains  the  wires  which  convey 
the  current.  One  lamp  a  is  attached  to  the  socket  for  the  body-tabe 
by  the  jointed  arm  6  and  serves  for  the  illuminatioQ  of  opaqne  objecta, 
while  a  second  smaller  one  e  is  attached  to  the  foot  of  the  stand  by  a 
nmilar  arm  ( and  is  intended  for  transparent  objects.   The  wires  to  and 
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from  the  bfttteiy  enter  uid  leftve  Kt  P  »  tespeotiTelj.  The  former  ia 
oonueoted,  tbrongh  tbe  arm  /,  with  7  spiral  Qenmui-BilTer  wires  h  i 
of  different  thickneaaes,  ooQtojned  in  the  wooden  base,  which  act  as  a 
rheostat  to  inereose  or  diminish  the  intensitj  of  the  onrrent  reoeived 
b;  the  hunps.  By  means  of  the  arm  /  the  onrrent  oan  be  made  to 
pass  throngb  anj  one  (1-7)  of  the  wires  nntil  the  proper  degree  of 
iUomination  is  obtainod.  At  the  other  end  the  wires  are^by  the  arm^, 
put  in  oonneotion  with  any  one  of  the  three  wires  I,  II,  or  m.  Them 
are  connected  with  the  end  of  the  treble  wire  r  c,  and  from  the  latter 
point  are  led  separately  either  to  the  large  or  small  lamp  or  to  the 
stage  B,  where  (at  d\  the  cnrrent  is  made  use  of  for  heating  porpoeee.* 
The  wire  from  n  is  in  oommdnioation  with  tbe  foot  of  tbe  Miorosoope, 
the  latter  thns  serving  as  a  conductor  for  the  retnm  onrrent. 

A  simpler  form  of  Miorosoope  ia  shown  in  fig.  49  A  (with  photo- 
miaro^^io  camera  B  attached).    Tbe  lamp  I  ia  beneath  the  stage, 
replacing  the  mirror,  and  is  put  in  oommnnicatiOD  with  the  battery 
Fio.  90.  Via.  SI.  Fio.  62. 


0  by  the  wires  p  n,  p'  n'  and  *.  The  nieoe  r  ia  for  raising  or 
lowering  the  lamp  without  having  to  tonch  it  when  hot ;  (d  ia  tha 
milled  head  for  the  coarse  a^j'natment^  and  /  g  tbe  tnmnione  on  which 
the  body-tnbe  and  also  the  stage  are  inclined). 

For  a  separate  lamp  Dr.  Stein  osea  the  stand  fig.  60,  which  ia 
praoth^y  identical  witii  that  of  Ur.  Steam.f 

The  lamps  naed  by  Dr.  Stein  are  shown  in  figs.  Kl  and  S3  and  ar« 
identical  wiUi  the  Swan  lampa  in  use  in  this  oonnttj,  A  ia  the  amail 
lamp  with  its  spiral  socket  B,  and  C  the  larger  lamp.    (The  oonnecting 


*  Dr.   BMn>  w»nn-iU«^  arrangement  will  be  deeoribed  in  a  ml 


namber  of  the  Jonm*l 
which  have  been  raggetted. 
t  Locoit. 
8er.  2.— Vol.  V. 


of  the  Tariau  • 


ibaeqnent 
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wirea  and  books  are  «/,  e'  f,  and  m  n,  and  the  incandeBoent  carbon 
at  C>  For  the  smaller  lamp  two,  and  for  the  larger  three  Buasea  or 
Grove  elements  (20  em.)  are  eaffioient.  If  it  is  desired  to  throw  a 
BtroDg  light  on  tiie  ohjeot,  part  of  the  lamp  maj  be  Bilvered,  as  at  a  b  d, 
or  opal  glass  may  be  naed  if  lees  iUominatioa  is  reqnired.  The 
great  steadiness  of  the  lamps  renders  them  specially  servioeable  for  oae 
with  the  Yertioal  Illominator,  and  they  can  obvionsly  be  very  oonTeni- 
ently  applied  at  the  side  of  the  Miorosoope.  If  a  very  intense  beam  of 
pardlel  rays  Is  rfiqnired  to  be  thrown  on  the  object,  an  Abbe  or  other 
condenser  shonld  be  nsed  and  the  lamp  placed  exactly  in  the  foons. 
For  phott^micrograpbic  pnrpoaea  a  camera  similar  to  that  of  B, 

Fio.  53. 


Sg.  i%  can  be  nsed,  a  b  being  the  box  for  the  plate,  and  the  whole  being 
attached  to  the  body-tnbe  by  the  screw  c.  Dr.  Stein  is  somewhat 
enthnsiastio  on  the  nse  of  the  electric  light  for  photo-micrography  and 
urges  that  all  mioroscopists  shonld  employ  it.  He  has  photographed 
PtetiTOtigma  angidatum  X  500  with  an  exposure  of  only  70  seconds. 


and 


incandescence  lamp  of  five  volts. 
Dr.  Stein  has   recenUy  deagned    the   battery   : 


J  and  64 
q)ecially  for  nse  with  the  Microscope.  Holding  300  gr.  of  bichro- 
mate solntjon  it  will  actuate  for  two  bonrs  lamps  of  2-8  volts 
and  1-6  candles.  The  speciality  of  the  battery  is  the  contrivance, 
/ X  $  n  g  y  t,tot  lifting  the  cells  a  6  np  and  down  to  increase  or 
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decrease  the  light.    The  higher  the  cells,  and  the  deeper  therefore 
the  immersion  of  the  elemeatB  (oarbon  and  zino  ifc  2),  the  greater  the 
illumination.     The  wires  pass  ont  throagh  ed.     At  e  r 
a  cover  can  be  introdnoed  to  prevent  the  fluid  spilling        ^°-  ^ 
when  carried.    The  whole  meaanree  8  in.  x  9  in.  x  3  in. 
As  we  have   recently "  dealt  somewhat  fully  with 
the  advantages  of  electrical  iUominatiou  for  miorosoo- 
pioal  work,  it  is  nnneoessary  to  recapitnlate  them  here, 
but  we  may  mention  that  I^.  M.  Fleeoh  reoordst  some 
further  experiments  both   with  aro    and  inoandesoenoe 
lamps,  and  commends  the  steadiness  of  the  light  and 
the  Tery  perfect  manner  in  which  colonrs  ore  shown, 
difierenoea  of  tint  hardly  appreciable  by  daylight  being 
readily  disoriminated  with  the  electric  light. 

SvifU'  Sheep-Scab  Miorosoope.— This  (fig.  6fi)  was 
oonstracted  by  Messrs.  Swift  for  a  mioroecopist  who 
desired  to  examine  the  scab  in  sheep  vrithont  having  to 
approximate  his  &ce  too  olosely  to  the  diseased  portion 
of  the  animal.  It  would  of  coarse  be  found  equally 
useful  in  the  case  of  examinations  of  other  oontagions 
or  disagreeable  diseases. 
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The  MicTOBCope  oonaistB  of  two  tubes  onlf,  the  objectivfi  being 
■crowed  to  the  outer  one  And  the  eye-piece  elidiiig  in  the  inner, 
A  pin  on  the  inner  tube  works  in  a  elot  in  the  outer,  serring  u  ft 
gnide  when  the  former  is  drawn  oat  With  the  eye-piece  tabe  doaed, 
the  inetmment  is  4|  in.  long  and  extended  6^  in.  The  power  Tories 
from  S  (closed)  to  12  (extended),  with  ft  working  diBtonce  of  from 
6^  in.  to  3  in.  The  edjiutment  for  focns  is  of  oonrse  made  hj  moving 
the  whole  Uicroeoope  to  end  from  the  object 

Winkel'i  Semonatrstion   XioroMope, — The  speciality  of  this 

inBtmment  (fig.  66)  oonsists  in  the  arrangement  for  moring  tiie  object. 

This  is  effected  as  represented  in  fig.  67,  which  shows  the  lower  part 

of  the  Microscope  when  the  upper 

Fia.  56.  portion  is  disoonneoted.  The  slide 

IS  attached  by  spring  clips  to  the 

movable  plate,  utown  in  the  fig., 

which  has  a  long  slot  working  on 

a  pin,   BO  that   the  plate  can  be 

moved  laterally  for  rather  more 

Via.  57. 


I  1/3  in.  At  the  same  time  a 
motion  in  arc  for  abont  the 
same  distance  can  be  obtained  by 
pivoting  the  plate  on  the  pin.  The 
oombination  of  these  two  motions 
brings  all  parts  of  the  object  into 
view.  Since  fig.  66  was  drftwn, 
three  feet  have  been  added,  forming  a  tripod  support  for  the  instra- 
ment  when  standing  on  the  table.  The  fine  adjostment  screw  has 
also  been  removed  mnn  its  position  at  the  top  of  the  hose  and  placed 
below.  Its  action  is  to  raise  or  lower  the  slide-plate  at  one  end 
slightly.  There  is  a  spring  clip  on  the  top  of  the  base  to  receive 
a  card  with  the  name  of  the  object. 

Tollei'  Clinical  Hioroioope. — This  (fig.  68)  oonsiBts  of  s  prin- 
cipal tnbe  or  sheath,  into  the  npper  end  of  which  slides  the  body-tnbe, 
with  eye-piece  and  objective,  while  in  the  lower  end  works  a  third 
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diort  tube,  with  oatcdde  ■orei*.  Id  this  tube  slides  the  socket  to 
wldch  the  stage  Is  Bttoohed,  and  b;  the  action  of  the  screw  (on  the 
principal  tnbe  being  TSTolred)  a  fine  aclj^<Btmeiit  ie  obtained.  The 
screw,  thongh  ooarae,  ia  of  large  diameter  (IJ  in.))  ^o  that  the 
motion  is  siLffioientlf  slow.  A  coarse  a4J°'>tment  is  made  by  sliding 
the  body-tnbe.  On  removing  the  stage  the  end  of  the  Sficrosoope 
can  be  oloaed  by  a  cap,  for  more  conveniently  carrying  it  in  the 
pocket     The  total  lengUiis  7|  in. 

Fio.  58.  Fm.  59.  Fre,  W. 


Klbnne  and  HtUler'i  Pocket  Hiorosoope.  —  This  (fig.  69)  is 
similar  in  general  design  to  the  preceding,  but  is  without  any  arrange- 
ment for  &ie  adjastment.  The  slide  is  passed  throngh  a  traasrerse 
opening  in  the  drnm  which  forma  the  end  of  the  principal  tnbe  or 
sheath,  and  is  kept  in  position  by  the  action  of  a  spring,  the  two  ends 
of  whicli  move  in  slits  as  shown  in  the  fig.  There  is  an  aperture  in 
the  drnm  to  admit  light  to  the  object 

For  ose  in  the  fi^d  the  Ifioroeoope  is  carried  in  the  case  shown 
in  fig.  60,  which  oontaina  knires,  needles,  glass  tabes,  and  slides. 

Jumey's  Simple  Solar  (or  Frodeotion)  Xiorosoope.*— This 
,  Ig,  61)  is  a  somewhat  primitlTO  form  of  solar  Microscope  deTised 
by  B.  Janney,  which  howerer,  on  aooonnt  of  its  cheapness  and  the 
'  -    ' .Idea      ■    ■■ 


in  oonntrles  where  there  is  a  fair  amount  o 


It  is  claimed 


iMtnimeDtenk.,  It.  (1S84)  p.  819,  and  slightl;  difbn  fam  U 
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that  an  object  (piece  of  a  fly*8  eye)  less  than  1/16  in.  in  diameter 
can  be  exhibited  dearly  and  with  good  definition  enlarged  to  10  feat, 
and  a  bee's  Bting  to  20  feet.  .      ,,  ,.  . 

Two  mirrora,  o  and  b,  are  aupported  by  the  arms  I  and  *,  on  which 
they  swing.     The  arm  I  is  attached  to  the  ring  h,  which  rotatea  on  the 


inner  cylinder  by  the  milled  head  m.  The  cylinder  being  directed  to 
the  pole  the  mirror  a  by  the  rotation  of  the  ring  A  will  be  made  to 
follow  the  Bnn,  The  arm  k  ib  similarly  attached  to  the  ring  i,  which 
rotatea  by  hand,  and  by  which  the  mirror  b  can  be  set  bo  that  Uie  snn- 
light  is  thrown  through  the  condenser.  The  inner  cylinder  which  is 
directed  to  the  pole  Is  connected  by  a  hinge  joint  n  to  the  base  plate 
o  o.  The  optiuJ  part  oonslste  of  the  convex  and  concave  lenses  e  d, 
flmall  condenser  e,  and  the  objective  g.  The  condenser  and  objective 
with  the  stage/  slide  along  two  rods  f  f ,  and  are  clamped  by  the 
screws  r  r  r.  The  fine  adjustment  is  at  t.  The  lens  e  can  be  adjusted 
vertioally  or  laterally  by  screws  not  shown  in  the  fig. 

The  parte  nooare  of  wood  4  in.  by  3/4  in.  and  22  In.  long. 
They  can  be  tnmed  about  q,  which  is  immediately  under  the  centre  of 
the  mirror  b.  The  piece  p  extends  2  in.  beyond  either  side  of  n  o, 
and  is  screwed  to  the  window-sill.  The  three  pieces  p  n  o  all  torn 
independently,  and  In  ase  oo  is  turned  to  point  to  the  place  where 
the  im^e  is  to  be  shown. 

The  apparatns  can  be  need  with  the  electric  or  lime  light 
Clockwork  could  be  applied  to  it. 

TkompBon'i  Prqjeotioii  Miorosoope.* — W.  Q,  Thompson  deBoribea 
the  following  adaptation  of  a  Microscope  (designed  by  himself  and 
Dr.  J.  W.  Booserelt)  "as  a  sort  of  magic  lantern"  for  class-room 
demonstration,  which  he  has  found  extremely  useful,  cheap,  and 
practical. 

A  large  common  kerosene  "dnplex"  lamp  (fig.  62,  facsimile  of 
original)  is  the  illuminator,  Buperflnone  light  is  cat  off  by  a  piece  of 
6-in.  stove-pipe,  which  fits  over  the  lamp-coimaey,  and  rests  upon  a 
horizontal  collar  0,  of  stove-pipe  metal.  The  collar  prevents  the 
pipe  from  coming  down  too  far  upon  the  lamp,  which  would  cause  the 
■  Science,  iv.  (1881)  pp.  510-1  (1  flg.). 
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keroaene  to  beoorae  dangeronalj  hot.  The  lamp  ib  filled  at  F  with  a 
cnrred  glass  ftmnel ;  and  the  tvro  flat  wioks,  1^  in.  broad,  are 
tnrned  hj  their  separate  keys  outside  the  pipe.  The  pipe  has  two 
elhowB,  which  oondnct  heat  and  smoke  away,  and  completely  cut  off 
the  light  from  the  top  of  the  £ame.  These  elbows  may  be  rotated 
into  any  conTenient  position.  Opposite  the  lunp-obimnej  a  third 
short  elhow  E  is  inserted,  closed  by  a  movable  cap.  Through  this 
elbow  the  chimney  can  be  removed,  the  wioks  trimmed,  and  a  concave 
glass  or  tin  reflector  M,  4^  in.  in  diameter,  may  be  placed  behind 
Ute  flaoie.  The  flat  of  the  wicks  shonld  be  pantllel  to  this  mirror. 
Opposite  the  mirror,  and  directly  in  front  of  the  flame,  a  plano-con- 
vex lens  Z,  a  in.  in  diameter,  is  inserted  in  a  hole  in  the  pipe.    The 


light  reflected  tram  the  minor  H  passes  thron^^h  this  lens,  and  fsUs 
upon  the  mirror  of  the  Microscope,  whence  it  illnminatea  the  object 
npon  the  slide  in  the  ordinary  way.  The  oliject  is  magnified  by  a 
1/6  or  1/2  in.  objectiTe;  the  eye-piece  is  removed;  and  the  im^e 
is  projected  npon  a  gronnd-glass  screen  0,  1^  ft.  square,  which  is 
placed  from  one  to  fonr  feet  in  front  of  the  Microscope.  The  screen 
IS  supported  by  a  perpendicnlar  iron  rod  and  cork-lined  clamp,  snch 
as  is  in  use  in  every  chemical  laboratory,  to  hold  glass  retorts,  tabes, 
Ac.  The  iron  rod  rests  upon  the  floor,  occupies  very  little  space,  and 
can  be  moved  to  any  convenient  focusing  distance.  A  similar  stand 
supports  the  horiiontal  elbow  of  the  stove-pipe.  The  body-tube 
should  he  blackened  inside  as  in  photo-micrography. 

The  great  difBoulty  with  the  apparatus  consists  in  trying  to  pre- 
vent the  reflection  of  snperflaous  li^t.  To  obviate  this,  a  pasteboard 
box  B,  6  X  6  X  8  in.,  is  readily  cut  to  fit  closely  over  the  piano- 
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oonvex  lens  and  the  back  of  the  stage,  thus  indosing  the  miiror  and 
allowing  it  room  to  be  focused  properly  when  the  lid  of  the  box  is 
removed.  It  is  also  advisable  to  fit  a  sheet  of  pasteboard  P  tightly 
over  the  body-tube  at  right  angles  to  it,  in  order  to  cut  off  the  rays 
which  escape  around  the  object  illuminated,  pass  along  the  axis  of 
vision  outside  of  the  tube,  and  tend  to  blur  the  image  on  the 
screen. 

**  Physiological,  histological,  pathological,  and  botanical  specimens 
may  be  clearly  shown.  A  number  of  students  can  look  on  at  once. 
The  slides  are  rapidly  changed,  and  student  and  instructor  may 
always  be  sure  that  tiiey  are  discussing  the  same  particular  cell; 
which,  unfortunately,  is  not  the  case  when  a  beginner  in  the  use  of 
the  Microscope  loolu  through  the  instrument  alone.  The  apparatus 
may  readily  be  constructed  by  any  one  for  about  five  dollsrs ;  it  is 
easily  portable,  and  always  ready  for  use  in  any  darkened  room.  .  . 
With  some  lenses,  the  use  of  the  eye-piece  adds  distinctness,  but  in 
most  cases  it  cuts  out  too  much  light  An  Abbe  illuminator  may  be 
inserted.  The  image  on  the  screen  O  is  seen  most  distinctly  upon 
the  farther  side ;  and  some  objects  become  clearer  if  the  screen  be 
moistened  with  water,  or  covered  with  a  thin  coat  of  transparent 
varnish  laid  over  the  ground  surface.  The  image  may  also  be 
received  upon  white  glazed  paper,  but  this  is  less  dear. 

For  dononstration  on  a  la^r  scale,  an  ozyhydrogen  light  can  of 
course  be  used,  or  some  form  of  electric  light  The  arc  light  is  not 
sufficiently  steady,  and  the  incandescent  light  requires  a  great  deal  of 
storage-room  for  batteries.  The  light  above  described  shines  with 
thirty-six  candle  power,  is  clear  and  steady,  and  serves  every  ordinary 
purpose:  the  ciroulaticm  in  the  frog's  foot,  varieties  of  epithelium, 
injected  lung  tissue,  tubercle,  plant-cells,  dec,  may  all  be  dearly 
shown.  The  odours  of  stamed  or  injected  specimens  come  out 
distinctly. 

The  principle  of  this  apparatus  is  by  no  means  new;  but  its 
application  is  made  so  easily  within  the  reach  of  any  one  who  owns  a 
Microscope,  that  it  is  especially  recommended  to  instructors  in  schools 
and  colleges." 

Apparatus  for  Botanical  Lectures.* — ^Dr.  E.  Hallier  describes 
the  apparatus  which  he  has  found  useM  in  his  botanical  lectures. 

1.  Stand  far  the  Magnifiera  and  ObjecU. — Whilst  it  is,  of  course, 
always  required  that  each  student  should  have  in  his  hand  a  perfect 
example  of  the  plant  to  be  described,  and  that  he  should  dissect  it  with 
the  Imife  during  the  lecture,  and  then  examine  each  part  separatdy 
with  the  magnifier,  yet  this  is  not  satisfactory  with  a  large  number  of 
students,  because  the  teacher  cannot  superintend  the  manipulation  of 
each  one  separatdy,  and  cannot  be  certain  that  the  specimen  is  dissected 
and  examined  as  it  should  be  in  order  to  show  its  essentid  parts. 

Accordingly,  Dr.  Hallier  uses  the  apparatus  shown  in  fig.  63. 
A  is  the  stand  for  the  magnifier.  To  tiie  heavy  brass  foot  /  the 
column  $  is  screwed,  with  an  arm  a  clamped  by  the  screw  (,  and 

*  Zeitsohr.  f.  InBtramenteiiknnde,  i.  (1881)  pp.  89S-7  (1  fig.). 
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moYftUe  tliroiigh  r  to  any  height.  By  nnBorewing  n  the  arm  can  be 
remoyed  altogether.  The  magnifier  {  (a  Bracke  lens)  is  oonnected 
with  a  by  two  shorter  arms  with  ball-andHEK)cket  joints,  k  h 
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B  is  the  stand  for  the  object.  A  hollow  tube  c,  screwed  into  / 
holds  a  steel  rod  «,  which  can  be  removed  up  or  down  by  the  spring/; 
a  donble  arm  hinged  at  ^,  and  haying  a  ball-and-socket  joint  h^  carries 
the  forceps  p  for  holding  the  object  o.  They  can  be  moved  up  or 
down  in  d.  The  apparatus  has  the  great  advantage  of  being  movable 
in  any  direction. 

In  nse^  the  apparatus  is  pLiced  by  the  south  window  of  the  lecture 
room,  and,  to  obviate  any  unsteadiness,  it  stands  upon  a  piece  of  felt 
about  an  inch  in  thickness.  A  large  sheet  of  wmte  cudboard,  for 
which  black  can  be  substituted  if  necessary,  is  placed  on  the  table  as 
a  background  for  the  object.  To  prevent  too  strong  a  light,  there 
are  two  frames— one  having  white  calico,  and  the  other  black  card- 
board— which  fit  exactly  into  the  lower  part  of  the  window.  If  the 
light  is  required  to  &11  on  the  object  from  above,  then  the  black  one 
is  used,  but  the  white  one  if  the  light  is  to  be  dispersed.  The  speci- 
men being  arranged  in  a  good  light  beforehand,  one  student  after 
another  should  examine  it ;  and  the  Professor  has  found  that,  after  a 
short  description  of  the  object,  the  student  can  dissect  the  specimen 
more  correcdy,  and  can  make  a  more  accurate  observation  of  its  parts 
at  his  desk  than  he  would  otherwise  do. 

2.  Ute  of  ihe  SciopHeonfor  Botanical  Leeture$. — Every  teacher  will 
agree.  Professor  Hallier  says,  that  there  can  hardly  be  too  many 
expedients  for  demonstrating  objects  in  botanical  lectures,  the  only 
difficulty  seems  to  lie  in  the  choice  of  means.  To  illustrate  the 
teaching  of  natural  science,  the  preference  is  always  given  to  the 
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object  itself  rather  than  to  a  representation  of  it  A  boy  who  has 
seen  an  elephant  or  a  monkey  in  the  Zoological  Gkurdens  has  a  great 
advantage  oyer  his  companion  who  has  only  seen  pictures  of  these 
animals.  In  the  same  way  the  anatomical  dissection  of  the  haman 
body  itself  must  be  thoroughly  understood  by  the  medical  student, 
and  cannot  be  replaced  by  the  observation  of  any  artificial  model, 
however  skilfully  constructed.  The  same  principle  applies  to  botany. 
Pictorial  representations  of  plants  and  their  parts  can  in  no  way 
replace  the  necessity  for  a  personal  examination  by  means  of  the 
Microscope  and  the  dissecting  knife. 

One  of  two  methods  are  usually  employed  in  using  the  Microscopes, 
i.  e.  they  are  either  passed  from  hand  to  hand,  or  are  fixed  in  the 
lecture  room.  The  first  method  has  the  advantage  that  the  explana- 
tion is  immediately  connected  with  the  observation  of  the  object,  but 
it  is  likewise  attended  with  the  great  disadvantage,  that  the  larger 
the  audience,  the  more  likely  is  tibe  position  of  the  instrument  to  be 
disturbed,  and  the  object  displaced.  Besides,  while  the  student  is 
looking  at  the  Microscope,  the  lecturer  has,  perhaps,  proceeded  to 
another  object. 

The  second  method  is  intended  to  remove  the  inconvenience  of  the 
former.  Several  Microscopes  are  set  up,  and  certain  hours  fixed  for 
demonstration,  and  thus  the  disturbance  of  the  object  is  avoided. 
A  more  serious  inconvenience  arises  however  from  the  fiftct  that  it  is 
impossible  for  the  teacher  to  give  an  oral  explanation,  because  each 
student  has  a  different  object  before  him. 

Whilst  the  actual  microscopic  image  is  indispensable,  it  is  never- 
theless not  sufficient  by  itself,  and  recourse  must  often  be  had  during 
the  lecture  to  diagrams ;  for  this  purpose  the  Soiopticon  has  been  found 
exceedingly  useful.  Itis  advanti^e  lies  in  its  cheapness,  and  in  the 
very  strong  light  thrown  upon  the  object,  consequent  upon  the  ar- 
rangement of  the  lamp  and  the  ventilation.  Three  kinds  of  objects 
can  be  used  with  it.  First,  for  a  small  audience,  the  microscopical 
preparation  itself;  secondly,  photographs  from  the  preparations ;  and, 
thirdly,  photographs  from  diagrams.  Great  care  in  making  the  photo- 
graphs of  specimens  is  necessary.  For  example,  sections  of  wood  or 
bark  must  be  perfectly  thin  and  even,  that  the  photograph  may  be 
clear  and  not  perplexing  to  the  beginner  by  too  great  a  number  of 
unessential  parts.  Photographs  from  diagrams  have  the  great  ad- 
vantage of  giving  the  whole  development  of  an  organism  or  an  organ 
in  the  same  diagram,  and  differently  magnified,  according  to  the 
requirements  of  each  object. 

Every  object  is  not,  however,  suitable  for  this  kind  of  demonstra- 
tion ;  for  example,  the  photograph  of  a  diatom  is  to  be  preferred  to 
one  made  from  a  drawing  of  it. 

"  All  objections  which  teachers  formerly  made  to  the  Soiopticon 
have  disappeared,  after  the  experience  of  many  years.  My  audience 
comprises  60  students,  and  those  at  the  end  of  Uie  room  can  see  the 
images  almost  as  clearly  as  those  in  front.  Some  teachers  have 
expressed  the  fear  that  young  students  would  take  advantage  of  the 
darkness  to  play  mischievous  tricks,  but  it  will  be  foun^  on  the 
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cwntraiy,  that  Hxey  nsaallf  follow  tbis  kind  of  demonstration  with  the 
ffreatest  interest.  The  room,  also,  need  not  be  entirely  dark ;  gas  may 
be  burnt  perfectly  well  at  one  end,  so  that  the  master  may  control  the 
behavionr  of  his  pupils." 

We  are  inclined  to  think  that  the  valne  of  the  Soioptioon  is  otot- 
rated  by  Dr.  Hallier,  at  least  for  natural  objects.  We  recently 
obtained  one  from  Germany,  but  were  warned  by  the  maker  that 
whilst  excellent  for  showiti^  photonaphs,  it  was  limited  in  its  opera- 
tion for  ordinary  preparations.  The  imtge  cannot  be  made  more 
than  a  half  metre  in  diameter  in  the  latter  cose,  ae  against  8-9  feet 
in  the  former,  as  there  is  too  little  light.*  The  lime  light  would  of 
course  allow  of  a  larger  image  and  higher  objectives,  but  one  of  the 
advantages  of  the  apparatus  is  then  lost. 

The  inBtmment  in  its  ordinary  form  is  Bufficiently  familiar.    With 


the  arrangement  for  microscnpic  slides  it  is  shown  in  fig.  64,  in 
which  a,b,c,dii  the  special  addition  (in  place  of  the  nenal  lenses) 
necessary  for  projecting  the  image  on  a  screen,  a  being  the  stage, 
b  the  objeotiTe  (26-SO  mm.  focal  length),  e  a  diaphragm,  and  d  Uie 
focusing  arrangement  ;  p  q  are  the  condensing  lenses,  having  a 
blackened  cone  e  in  front  of  Qiem.  The  part  hh  ia  movable  for 
adjastiiig  the  illnmtnation.  (  (  F  is  the  lamp,  A  B  the  case  for  it, 
closed  by  glass  at  0  G,  C  the  "  chimney,"  and  H  a  silvered  reflector. 
For  the  lamp  is  used  petroleum  in  which  camphor  is  dissolved 
to  saturation.  A  painted  white  waU  is  the  most  suitable  for  receiving 
the  image.  If  a  transparent  image  is  desired,  very  white  tracing 
linen  is  best,  instead  of  wetted  linen  which  is  decidedly  to  be  avoided. 

*  H.  Fritz,  in  'Dm  Bcioptikou  verrollkotmnneter  Froje<itioDMpparst  fUr  den 
Dnterrioht,'  6th  ed.,  1881,  vi.  and  83  pp.  (4  flga-X  ""T"  "  The  iaages  are  unite 
aharp  and  bright  enough,  if  not  exerading  90  om.  in  dumel«r,  to  be  aeen  with  all 
delaila  bj  eight  U>  ten  pera 
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An  improved  Boioptxoon  is  annoimced*  by  O.  Wigand,  the 
principal  featnreB  of  which  (for  microscopical  purposes)  are  (1)  that 
there  is  a  more  perfect  combustion  of  the  gases  of  the  petroleum  lampi 
and  therefore  a  more  intense  white  light,  and  (2)  that  none  of  the 
reflector  is  covered  up  by  the  frame  of  fiie  lantern. 

L.  Edinger,t  as  noted  anie^  p.  147,  uses  the  sciopticon  for  readily 
making  drawings  of  large  sections  under  low  powers.  The  rays  are 
received  by  a  mirror  inclined  at  an  angle  of  45^,  and  the  image  thrown 
direct  on  Uie  drawing-paper. 

C.  J.  Taylor  t  finds  a  valuable  screen  is  made  of  a  sheet  of  French 
tracing-paper,  of  a  kind  which  possesses  a  remarkably  dull,  non> 
reflecting  sur^uic.  With  this  screen  and  only  an  oil-lamp  lantern,  it 
is  quite  easy  to  show  pictures  well  to  a  couple  of  hundred  people  in 
a  room  fairly  well  lighted — euAciently  lighted  indeed  to  enable  note- 
takinff  or  reference  to  books  to  be  accomplished  with  perfect  ease — 
provided  that  extraneous  lights  are  not  placed  behind  ^e  screen. 

Westien's  TTniyersal  Lenrholder.§ — ^A.  v.  Brunn  describes  H. 
Westien's  lens-holder  (fig.  66). 

To  the  standard  A  is  attached  the  arm  B  by  the  ^  patent  junction 

Fio.  65. 


damp  El"  The  arm  can  be  moved  (1)  up  and  down  the  standard, 
(2)  round  it,  (8)  backwards  and  forwards  through  the  damp  in  the 
direction  of  Uie  arrows  a  a,  or  (4)  round  the  axis  of  the  clamp,  as  also 
shown  by  the  arrows  h  h.    These  various  movements  are  all  controlled 

«  Oentral-Ztg.  f  Optik  u.  Mech.,  it.  (1883)  (1  fig.). 

t  Zeitsohr.  t  Wias.  Mikr.,  i.  (1884)  pp.  250-1. 

1  Nature,  zxxi.  (1885)  pp.  88»-9. 

§  Aroh.  f.  Mikr.  Anai,  xxiv.  (1884)  pp.  470-1  (1  fig.). 
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by  the  clomp,  bo  that  a  turn  of  the  one  screw  fixes  the  arm  securely 
in  U17  given  position.  Tbis  is  the  principal  speciality  claimed  for 
the  instniment.  The  lens  is  held  by  a  kind  of  spring  forceps  Z, 
having  at  the  ends  of  the  arms  points  tnmed  inwards,  which  pass 
into  shallow  holes  in  the  sides  of  the  lens.  "  A  very  striking  advan- 
tage  is  that  any  Microsoope'objeotiTB  of  low  power  can  be  naed 
as  the  lens,  since  the  necessary  holes  can  be  bored  in  it  ffithont 
damage." 

The  constmction  of  the  clamp  is  shown  '  in  fig.  66  (riewed  from 
above).     It  ocnaists  of  a  pin  0,  two  disks  B  and  D,  and  a  thnmb-screw 


P,  the  standard  being  at  A  and  the 
arm  at  B.  When  P  is  screwed 
home  the  two  disks  close  together 
over  the  arm  B.  The  disk  E  is  at 
the  same  time  forced  against  the 
standard.  To  prevent  the  damp 
&lling  when  the  screw  is  loosened 
to  release  the  arm,  two  springs  are 
added  as  shown  at  G  and  in  fig.  67, 
which  press  against  the  standard. 
It  18  claimed  that  the  olamp 
has  all  the  advantages  of  a  ball-and-socket  joint  and  none  of  its  dis- 
advantages. 

Ward's  and  QnMn's  Lenfr'lioldari.—U.  H.  Wardf  finds  the  lens- 
holders  in  nse  are  too  light  to  carry  large  lenses  and  too  short  armed 
for  the  convenient  stndy  of  handwriting  npon  large  sheets  of  paper 
or  monnted  herbarium  specimens,  or  else  too  unstable  for  nse  with 
higher  powers,  and  he  has  therefore  devised  the  form  shown  in  fig.  68. 
It  consists  of  a  rectangnlar  frame  which  slips  over  the  pillar  of  a 
bnll's-eye  stand,  both  it  and  the  bnll'e-eye  being  best  moonted  npon 
the  same  stand  for  the  sake  of  simplifying  the  apparatus,  and  becanso 
they  are  often  advantageously  used  in  combination.  The  frame  slides 
smoothly  up  and  down  the  pillar,  being  held  in  any  position  by  an 
included  spring.  To  an  extension  of  the  bottom  of  the  frame  is 
attached  a  horizontal  arm,  having  first  a  horizontal  pivot  joint,  and, 
seoondly,  a  ball-and-socket  joint,  the  tension  of  these  being  readily 

*  Zeitwhr.  f.  InitmntenteDk.,  v.  <18S5)  p.  18. 

t  Pioo.  Amei.  Soe.  Hlcr.  7tb  Ann.  Heetin^  ISH,  pp.  162^  (1  flg.). 
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Kdjiutable  bj  meaiiB  of  a  soraw  witli  a  large  milled  head.  B7  bending 
th«  jointo,  tiie  lens  may  be  brought  near  the  pillar  for  nae  in  oonneo- 
tion  with  the  bnll's^je ;  or  b;  attaching  the  jawa  or  ring  to  a  longer 
wire,  the  total  arm-length  may  be  increased  at  wilL    At  the  end  of 

Fio.  68. 


the  arm  i>  a  rertioal  pivot,  upon  whidi 
C*n  be  slipped  almost  any  kind  of 
pocket  magnifier.  Or,  the  lenses  being 
removed,  a  split  wire  may  be  inserted 
into  the  hollow  end  of  the  arm,  bearing 
a  pair  of  hinged  semioircolar  jaws 
(shown  in  the  fig.)  for  carrying  an  en* 
graver's  glass  or  any  variety  of  largs 
lenses  not  requiring  delicate  adjust- 
ment. For  magnifiers  of  higher  power, 
requiring  more  precise   adjustment,  a  ting  is  substituted  for  the 

There  is  a  fine  adjustment  at  the  top  of  the  reotangnlar  frame, 
where  a  screw  with  milled  hwd,  pressing  the  pillar  against  the 


ring,  promptly  hut  steadily  depresses  the  lenses  to  the  extent  of 
at  four  times  its  own  motion. 
Simplicity  can  hardly  go  further  than  in  J.  W.  Qneen  &  Co.'s 


KOOLOOT   AKD    BOTANY,   KIOBOeOOPr,    STO.  dlH 

disseotmg  Btend  t  (fig-  69)-  I*  will  take  lensee  of  Toriona  sizes  aod 
powera.  Its  stabilily  mosl  be  doubtful,  eBpecially  at  the  joints  of 
the  UTOB. 

DiMeoting  KioroBoopei  vitb  Biiioke  Leni. — DiBseoting  Micro- 
Boopes  ue  now  mnch  in  vogue  on  the  Continent  in  which  in  place  of  a 


single  lens,  doublets  in  the  BrUcke  form  sre  employed.  Fig.  70 
shows  the  large  dissectin);!  microscope  of  Dr.  Zeiss,  the  general  form 
of  which  requires  no  explanatory  description.  The  optical  action  is 
shown  in  fig.  71,  where  8,  is  the  objective  and  Si  the  oonoave  ocaUr. 
The  pencils  from  the  object  O,  O  Oi  which  after  their  passaga 
through  the  objective  converge  towards  0|*  0*  O,*  are  imterMpted  by 
the  ocular  and  converted  into  diverging  pencils  which  (prolonged) 
converge  at  the  distance  of  distinct  viaioo  and  there  form  an  erect 
enlarged  image  of  the  object,  O,**  O"  O,",  The  objective  is  in 
t  Uior.  Balletia,  i.  (1684)  p.  38  (1  flg.). 
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fcict  a  triple  aoliromatio  oombuution  (a  triplet  uid  two  doublets)  and 
when  used  withoat  the  ocnl&r  (also  uliro- 
Pio.  71.  matic)  the  difFereut  oombinationB  will  gire 

o-i    o<     0-1  amplifications    of    16,  20,   or  SO  time*. 

When  used  with  the  ocular,  ampli&oationt 
of  40,  60,  and  100  can  be  obtained  with 
a  working  distance  of  27,  16,  and  9  mm, 
Mr.  E.  M.  Nelson  informs  ns  be  has  fonad 
the  power  of  100  nseftil  in  finding  parti- 
cnlar  Bpedmens  on  slides,  and  for  the 
esantination  of  slides  snch  u  Cole's  series. 
The  field  of  view  visible  at  one  time  is 
small,  bnt  hj  moring  the  eye  over  the  eye- 
piece a  oonsideiable  area  can  be  looked 
OTer, 

In  this  form  there  is  no  prorision  for 
increasing  or  diminishing  the  power  of 
the  combination  sa  was  emoted  in  the 
original  Briioke  lens,*  by  Taryiiig  the  dis- 
tance of  the  ocular  from  the  olgectiTe,  a 
device  sntioipated  by  the  "objeotif  Tan- 
able"  of  C.Chevalier,f  in  which  the  lenses 
Fiiv.  72, 
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of  which  the  objectiTe  u  composed  ftre  placed  in  two  tubes  bo  that 
thej  can  be  more  or  lees  sepatated,  either  b7  sliding  of  by  nek  and 
pinion.  This  plan  was  more  recently  adopted  by  Dr.  ZeisB  in  tbe 
"  a^joatable  objectiveB,"  desoribed  Vol.  III.  (1880)  p.  52i.    The  fixed 


monnt  enables  Dr.  Zeiss  to  use  a  small  diaphragm  within  the  tnbe 
which  protects  the  eye  from  the  glare  Been  with  the  ordinary   Briicke 

loDS. 

Pio.  74. 


The  smaller  dissecting  Uicroscope  of  Dr.  Zeiss,  with  which,  by 
means  of  on  adapter,  a  BrUoke  lens  can  also  be  used  (thongh  not  so 
<»>nTenient1y  as  with  the  former  stand,  on  aoconnt  of  tbe  long 
working  distance  of  the  lens),  is  shown  in  fig.  72. 

In  Elonne  and  Muller's  large  dissecting  Miorosoope  (fig.  73), 
with  which  is  also  used  a  BrUoke  lens,  the  supports  for  the  hands  are 

8er.  2.- Vol.  V.  X 
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nude  of  two  piecei  of  thin  sheet  bnus  bent  in  the  mumer  shown  in 
the  woodont. 

Two  other  dissecting  Hioroeoop«s  are  shown  *  in  fig.  74  (Sohieok*8) 
•nd  fig.  76  (Bdoker'i),  in  which  a  Brlioke  lens  in  a  slightly  nried 


form  is  employed.  None  of  the  Eng^sh  dissectine  Ifiorosoopes  are, 
BO  &Lt  as  we  know,  provided  with  other  than  single  leneeB  or  the  older 
form  of  doublet. 

Standard  BTe-pieoet.  —  The  Oommittee  appointed  by  the 
American  Sooiety  of  Microsoopists  f  to  report  on  tiie  nomenolatare 
and  sizee  of  ocnlais,  bronght  np  a  further  report  at  the  last 
(Bochester)  meeting.^ 

The  Society  adopted  the  original  reoommendation  of  the  Oom- 
mittee for  1'26  in.  as  the  standard  size  of  tnbe  (with  a  preference  of 
1  ■  00  or  1  *  36  in.  where  other  sizes  are  required),  and  0  -  76  in.  for  oap- 
tnbea  (for  interchange  of  camera  Inoidas,  &o.),  and  1'50  in.  for  sab- 
stage  tubes,  all  ontside  measure.  They  also  adopted  the  following 
reeolotion  on  nomenolatare,  somewhat  varied  from  the  Oommittee '& 
snggestion  in  their  first  report. 

"  Besolved  that  tb  is  Society  reoommends  that  oculars  be  named  by 
the  equivalent  focal  lengths  in  English  inches,  representing  their 
aotaal  power  in  ase  in  the  compound  MicTosoope  with  objectives  of 
not  more  thui  1/4  in.  equivalent  focus,  and  with  a  working  tnbe- 
length  of  10  in.  including  the  mounting  of  the  objective,  on  the  basis 
of  l-in.  focuB  corresponding  to  10  diameters  of  amplification." 

The  Report  of  the  Committee  on  which  the  reaolation  was  totmded 
was  as  follows : — 

"  The  naming  of  ocularg,  lik^  objeelivetf  by  iheir  equiealent  foeal 
Ungths  in  iuchet,  but  eilimaled  in  a  eoneentional  manner  at  a  lOMetehat 
arbitrarily  ehoten  ditlanee.  This  is  an  attempt  to  secure  in  the  case 
of  ocalara  an  approximate  and  serviceable  nomenolatare  having  some- 

*  Lowenherz's  Berioht  n.  d.  Wiu,  Instr.  a.  d.  Berliner  OewerbeauuleUnnK. 
1880,  p.  295  (1  flgO-     Dippel'i '  Daa  Hikroskop,'  2nd  ed.,  IS82,  p.  186  (1  fig.). 
t  Sea  tbU  Jonnial,  Ui.  (1BB3>  p.  711. 
X  Proc.  Amsr.  8oc-  Uicr,,  Ttli  Ann.  He«ttag,  1884,  pp.  22S-38  (I  Bg.). 
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what  of  the  practical  CQnTenienoe  of  that  in  use  for  objectives,  which 
shall  imply  a  reasonable  suggestion  not  claiming  to  be  a  precise 
statement  of  the  power  employed.  Though  not  free  from  criticism, 
our  nomenclature  of  objectiyes  has  been  used,  and  continues  to  be 
used,  with  some  satisfaction,  and  it  is  conceded  to  be  the  best  plan 
yet  brought  into  actual  service.  It  has  been  already  applied  to 
oculars  by  seyeral  makers  and  by  many  users,  and  it  is  simple  and  so 
in  accord  with  present  usage  and  habits  as  to  seem  scarcely  an  in- 
novation, and  to  be  capable  of  adoption  without  conscious  effort  or 
sacrifice.  The  only  other  plan  seriously  proposed,  naming  by 
numbers  representing  the  actual  magnifying  powers,  has  long  ago 
been  tried  and  abandoned  by  most  competent  authorities.  It  involves 
such  extreme  changes  of  ideas  and  habits  in  thinking  and  speaking  of 
oculars  and  objectives,  that  there  is  great  doubt  as  to  the  practioabUity 
of  securing  its  early  adoption.  Nor  is  it  certain  to  be  advantageous 
if  adopted.  It  lacks  the  simplicity  which  in  the  other  case  classes 
the  powers  in  a  limited  number  of  feuniliar  groups,  and  introduces 
an  indefinite  number  of  names  marked  by  larger  figures,  clumsy 
to  use  and  difficult  to  remember,  and  not  so  easily  suggestive  of  their 
practical  significance.  It  also  involves  the  claim  for  a  precision 
which  it  does  not  possess,  since  the  complications  of  collar  adjustment 
and  tube-length,  which  only  somewhat  impair  the  value  of  the  approxi- 
mate method,  seem  as  yet  wholly  incompatible  with  a  more  precise 
system.  Furthermore,  the  nomenclature  by  inches  would  be  so  easy 
a  movement  in  the  direction  of  sensible  method,  that  it  might  prove 
to  be  a  step  toward,  rather  than  from,  any  further  improvement  that 
might  prove  desirabla 

It  is  not  claimed,  and  has  never  been  supposed,  that  the  proposed 
method  of  measurement  would  give  results  exactly  corresponding 
with  the  optical  values  of  the  oculars,  as  computed  by  the  Gross 
formula  or  any  other.  Nor  does  it  seem  certain  that  persons  not 
opticians  can  locate  the  focal  planes  of  their  objectives  and  oculars, 
with  such  ease  and  precision  as  to  secure  in  each  case  a  tube-length, 
that  would  work  the  various  systems  exactly  at  their  theoretical 
power,  or  that  such  varying  tube-lengths  if  secured  would  be  within 
the  limits  of  a  convenient  working  length. 

For  these  reasons  it  was  suggested  to  establish  a  conventional 
nomenclature,  representing  as  nearly  as  possible  the  working  value 
in  the  Microscope  as  actually  employed,  without  regard  to  their  value 
under  other  circumstances.  By  this  plan  a  1/2  in.  system  would  be 
one  which,  as  used  in  the  Microscope,  would  double  the  power  when 
substituted  for  a  1  in.,  and  a  2  in.  would  be  one  which  would  give 
one-half  the  power  of  a  1  in.  This  is  deemed  to  be  an  experiment, 
for  the  purpose  of  obtaining  at  least  temporarily  approximate  results 
that  would  be  an  improvement  on  the  present  practice,  in  the  course 
of  which  it  is  assumed  that  difficulties  will  be  encountered  and 
intelligent  work  become  necessary,  especially  in  applying  it  to 
oculars  of  exceptional  construction.  The  estimate  of  powers  on  the 
ten  diameters'  rule  would  evidently  cease  to  be  fairly  approximate  in 
relation  to  objectiyes  of  very  low  power,  unless  a  similar  nomenclature 
should  be  applied  to  the  objectives  also.    If  the  proposed  method  of 

Y  2 
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measoriiig  ihe  po wen  of  oonlars  proTO  impnotioable  or  midesiiable,  the 
effort  may  at  least  lead  to  the  disciudon  and  adoption  in  some  form 
of  the  nomenclature  by  inches,  which  is  the  essential  portion  of  the 
proposition*  It  remains  for  the  Society  to  say  whether  it  is  prepared 
to  take  the  responsibility  of  trying  the  experiment  or  not." 

Testing  the  different  Sectors  of  Objeotiyes.*— Mr.  E.  M.  Nelson 
finds  that  all  the  sectors  of  an  object-glass  are  not  equally  good  in 
defining  objects.  In  fig.  76,  sectors  1  and  2  may  not  be  as  good  as 
8  and  4.     If,  however,  to  test  this  we  rotate  the  object,  the  test  is  not 

a  8atis£Actory  one,  as  the  illuminating  conditions  are 
Fio.  76.  altered,  so  tibat  when,  for  instance,  a  Podura  scale  is 
being  rotated,  something  mnst  be  allowed  for  the  altera- 
tion of  the  iUominating  conditions  with  regard  to  the 
position  of  the  exclamation  marks,  as  well  as  something 
for  the  difference  in  the  quality  of  the  sectors. 

^  The  importance  of  separating  these  variables  will 
be  obvious  to  every  one.    For  this  purpose  I  have  de- 
signed a  revolving  nose-piece,  which  will  enable  the 
object-glass  to  he  turned  round,  and  so  bring  its  various  sectors  into 

Slay.  By  this  means  it  can  be  easily  demonstrated  how  much  of  the 
ifference  in  the  pictures  is  due  to  the  objective,  and  how  much  to  the 
illumination.  When  I  practically  tried  this  nose-piece,  I  was  very 
much  astonished  at  the  enormous  difference  I  found  in  the  defining 
powers  of  the  alternate  sectors  of  an  object-glass.  To  illustrate  the 
difference  in  the  chromatic  aberration,  let  me  mention  only  an  ex- 
ample. A  very  fiur  water-immersion  1/8,  1  *  17  N. A.,  showed  the 
exclamation  marks  red  in  one  position,  but  turned  them  green  when 
the  object-glass  was  rotated  through  an  angle  of  about  90°. 

*'  The  practical  outcome  of  all  this  is  important  (1^  An  object- 
glass  which  performs  well  enough  when  eidiibited  on  tne  optician's 
Microscope,  may  tell  a  very  different  tale  when  tried  on  the  purchaser's 
instrument,  because  the  objective  may  not  screw  up  to  the  same  point. 
(2)  It  may  account  for  the  difference  of  opinion  held  by  experts  as 
to  the  quality  of  any  particular  objective,  for  they  might  have  been 
testing  different  sectors. 

*'  It  would  be  worth  while,  in  the  case  of  expensive  olrject-glassee, 
to  have  the  Society's  screw  portion  of  them  capable  of  rotation,  and 
provided  with  jam  screws,  so  that  the  purchaser  might  place  the 
better  pair  of  sectors  in  a  line  across  his  own  Microscope,  Ihen  fix  it 
with  the  jam  screws.  He  would  only  have  to  remember  to  place  any 
exceptionally  difficult  object  in  a  line  with  the  front  and  back  of  his 
stand." 

Mr.  Nelson  was  no  doubt  not  aware  when  he  wrote  the  foregoing, 
that  the  testing  of  objectives  in  the  way  suggested  has  been  practised 
for  many  years.  All  the  objectives  of  Zeiss  are  thus  tested.  The 
matter  is  referred  to  by  Dr.  Dippel,  from  the  suggestions  of  Pro£ 
Abbe,  as  follows :  f — 

To  ascertain  the  faults  which  arise  from  defective  centering,  or 
which  act  in  a  similar  way,  and  may  be  called  want  of  symmetry  in  the 

•  Engl.  M«oh.,  xli.  (1885)  p.  84  (1  fig.). 

t  See  Dippers  *  Das  Mikroskop,'  1882,  pp.  347-8. 
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otion  of  kh  olijeotiTe,  it  is  ueceesaiy  to  be  able  to  rotate 

on  its  axis  without   neing  the  screw.      This  is  aooom- 

■wi    adapter,  the   upper  part  of  which  screws  into  the 

1^  -ly-tnbe,  while  Uie  lower  receives  the  objeotire  and 

'-_  id  ooacentrically  on   the   upper.     An   object  such 

^  '-plate  *  is  placed  on  the  stage  and  iUomioated  by 

"^  objective  is  then  rotated  oa  its  own  axis  from 

^^       X  '  /8,  and  to  be  approved  the  sharpness  of  the 

.  '  "%,  of  the  spherictu  and  cfaromatio  aberrations 

''        .         ^  'sitions.     If  this  is  not  so,  there  are  either 

"_-.*■_       *—  'cal  faults  in  the  lenses  or  in  the  oement. 

'._ '«         '  oropriate  object  is  a  very  sensitive  and 

\    ^  ~.  only  one  wbioh  furnishes  a  real  test 

*  The  other  methods  which  have 

*       ^        -    ■'         V  teat  only  the  centering  of  the 

' .  '     ' .     ^  "'C  '  action  is  quite  an  unimportant 

,  -  ^ ,  Aperture. — The  great  increase  in  the 

.lice  an  objective  of  large  aperture  is  but 

J   mioroBcopists.     Some  estimate   may,  however, 

.  Lhe  fact  that  so  low  a  power  as  a  1/6  in.  of  1  *  50  N.A. 

Jllven  at  this  price  there  ore  no  signs  of  any  tendency  to 

.sulling  or  competition  among  opticians.     So  far  as  we  bave 

-■^ea  able  to  form  an  opinion,  the  price  in  qoestion,  large  as  it  is,  does 

not  represent  more  Uian  a  very  moderate  return  for  the  skill  which 

the  oonstmction  of  such  an  objective  requires. 

Finder. t — F.  Francotte  describes  a  finder  the  designer  of  which 
is  unknown. 

The  adapter  A  (fig.  77),  with  Society  screw,  carries  a  tube  B 
which  is  kept  extended  by  a  spring,  but  can  be  pushed  back  again 
with  very  slight  pressure.  Two  screws  prevent  the  tube  rotating. 
To  the  end  of  this  tube  is  screwed  the  conical  piece  C, 
the  point  of  which  is  out  out  like  a  ring  punch,  so  that 
when  smeared  with  bitumen  or  ink  it  will  impress  a 
small  oirole  on  the  slide  about  1/60  in.  in  diameter. 

When  the  object  is  in  the  centre  of  the  field  the  4 
objective  is  removed  and  replaced  by  the  finder,  and 
a  circle  is  impressed  on  the  cover-glass.     The  spring 
prevents  any  damage  to  the  oliject.     With  low  powers 
the  circle  is  readily  found  again.     With  high  powers 
the  prooednre  is  given  as  follows,  though  we  should 
have  supposed  that  even  with  the  highest  powers  it 
would  not  be  neoessary  to  have  reoonrse  to  the  finder 
again :  —  The   finder    is    replaced  on  the   body-tube 
without  any  eye-piece.    The  piece  0  Ib  removed  and  the  slide  placed 
so  that  the  circle  is  in  the  centre  of  the  opening.    A  small  diaphragm 
will  facilitate  this  operation.     The  finder  is  then  removed  and  the 
objective  screwed  on. 
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Ward's  IrU  IllBiniiiator.*— B.  H.  Ward,  in  order  to  obtain,  vidi 
oblique  iUnininatioii,  the  adnuttages  obtained  with  the  iris  dui^ 
phragm  with  axial  illomiuatioa,  has  devised  the  arrangement  shown 
u  fig.  78.     It  oonaiste  of  an;  deaiied  leoB-HTstein,  either   iij  or 

Fio.78. 

m     0  0 

immersion,  under  and  close  to  which  is  monated  an  iris  diaphragm 
with  a  decentering  adjnatment ;  the  diaphragm  being  set  in  a  sliduig 
plate  poshed  hy  a  screw  or  lever,  bo  that  it  can  be  moved  into  uxj 
position  from  the  centre  to  the  periphery  of  the  system  without  alter- 
ing the  position  of  the  latter.  Thna  not  only  the  obliquity  of  the 
light,  hut  the  exact  amonnt  desired  or  found  adTantageouB  at  auy 
chosen  obliquity,  can  be  regulated  with  perfect  precision  by  a  touoh 
of  the  hand  to  the  screw  and  to  the  adjnstlDg  collar  of  the  dia< 
phragm. 

A  blue  glass  disk  is  fitted  to  the  bottom  of  the  dark  well  of  the 
diaphragm.  A  special  adapter  is  also  provided  for  the  nse,  in  place 
of  the  iris,  of  central  stops  for  securing  dark-field  Ulumination ;  or 
of  a  horieontal  alit  or  pair  of  horisontally  arranged  apertures,  for 
the  better  illuminating  of  binooolar  HioroscopeB,  as  proposed  by  the 
writer  in  the 'American  Naturalist' for  December  1870;  or  of  any 
special  stops  desired  by  the  user ;  or  of  a  polarizing  prism  and 
selenite  plate.  Tbo  whole  apparatus  rotates  about  its  own  optical 
axis,  which  remains  coincident  vrith  that  of  the  microscope  itself. 

It  is  used  to  the  best  advantage  with  a  4/10  achromatic  con- 
denser, or  with  the  thick  non-achromatic  immersion  lenses  of  the 
Abbe  condenser.  It  cannot,  without  outgrowing  the  limits  of  the 
standard  1^  in.  aubitage  ring,  be  applied  to  the  largest  lenses  now 
used  as  condensers,  and  for  this  reason,  if  for  no  other,  it  might  be 
unavailable  for  extreme  resolntioa  with  objectives  of  excessive  aper- 
ture. 

By  removing  the  lens  from  the  top  of  the  apparatus,  the  iris 
diaphragm,  with  or  without  its  blue  glass  disk  or  the  polarising 
prism,  will  be  found  in  position  for  use  by  itself. 

•  Pne.  Atner.  Boo.  Hior..  7th  Ann.  Ueetlng,  ISSl,  pp.  160-1  (1  Bg.). 
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Helton's  Simple  Condenser.* — ^E.  M.  Nelson's  object  in  sng- 
gesting  this  condenser  was  to  provide  a  very  inexpensiTe,  bnt  at 
the  same  time  efficaoions  means  of  illnmination  for  the  micro- 
organisms  which  are  now  the  subject  of  so  mnch  inrestigation,  and  for 
which  purpose  it  is  desirable  that  the  necessary  apparatus  should 
inyolTC  as  little  outlay  as  possible.  As  exhibited  it  was  attached  to  a 
Leitz  32. 12«.  instrument. 

Pig.  79. 
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It  consists  of  a  socket  A,  having  a  spiral  slot.  This  socket  screws 
into  the  stage,  and  in  it  slides  a  second  tube  B  which  has  a  1^  in. 
milled  flcmge  for  focusing  by  rotation,  and  a  pin  which  works  up  and 
down  in  the  slot  This  tube  carries  the  lenses,  which  are  a  meniscus 
and  biconvex.  A  cap  0  with  large  aperture  in  the  centre  fits  at  the 
end  of  the  tube  to  hold  diaphragms,  like  that  shown  at  D.  The 
small  vertical  piece  of  the  slot  prevents  the  condenser  being  acci- 
dentally twisted  out.    The  aperture  is  0  *  5  N.  A. 

Madan's  Method  of  isolating  Blue  Bays  for  Optical  Work- 
Mr.  H.  G.  Madan  finds  a  combination  of  ordinary  blue  glass  with  a 
peculiar  bluish-green  glass,  known  as  ^'signal-green"  ghus,  much 
more  convenient  than  the  usual  glass  cell  filled  with  solution  of 
cuprammonium  sulphate.  Glass  coloured  with  cobalt  absorbs  most 
of  the  rays  of  medium  refrangibility,  but  transmits  besides  blue  rays 
a  portion  of  the  red  rays  in  the  neighbourhood  of  Fraunhdfer's  line  A. 

The  '* signal-men"  glass  (so  called  from  its  being  used  for  rail- 
way signal  mmpi^  is  remarkably  opaque  to  red  and  yellow  rays,  and 
hence  if  a  piece  of  it  is  superposed  on  cobalt-blue  glass,  the  only 
light  transmitted  by  both  is  that  which  lies  between  Fraunhofer's 
lines  F  and  G,  constituting  a  beam  at  any  rate  not  less  homogeneous 
than  that  transmitted  by  cuprammonium  sulphate. 

In  cases  where  the  double  thickness  of  glass  may  be  an  inconveni- 
ence, as  in  disks  for  stage  diaphragms,  a  plate  of  "  fiiuhed  "  blue  glass 
may  be  cemented,  flashed  side  downwards,  upon  the  signal-green 
glass,  and  then  the  whole  of  the  colourless  part  of  the  blue  glass  can 
be  ground  away,  leaving  only  the  coloured  film  upon  the  sigiud  green, 
and  thus  forming  a  plate  hiwdly  thicker  than  the  latter  alone. 


•  Engl.  Mech.»  xlL  (1685)  p.  84  (1  tg,). 
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Bignal-green  glass  is,  so  fkr  m  the  author  knows,  only  made  as 
**  pot-metal "  and  never  flashed.  The  colouring  matter  is  believed  to 
be  (di-valent)  copper. 

Kadan's  Modification  of  Foncanlt's  and  Ahrens's  Polarijdng 
Prisms.* — H.  G.  Madan  suggests  that  if  a  film  of  air  (as  in  FonosTdfa 
prism>,  instead  of  a  film  of  Canada  balsam  ^as  in  Ahrens's  prism),  is 
placed  between  the  middle  spar-prism  and  tne  next,  the  ordinary  ray 
will  be  totally  reflected,  while  the  extraordinary  will  still  emerge  and 
be  available  as  a  plane-polarijKd  ray  for  experiments,  as  in  Fonoanlf  s 
pnsm« 

This  extraordinary  ray,  however,  is  not  only  deviated  on  emergence, 
but  also  over-corrected  for  colour;  but  both  the  deviation  and  tiie 
dispersion  can  be  almost  entirelv  corrected  by  passing  the  ray  through 

a  pnsm  of  crown  glass  combined  with  a 
Fio.  80.  prism  of  very  dense  flint  glass,  as  shown 

m  fig.  80  (a  and  b  calo  spar,  e  crown  glass,  d 
dense  flint  glass).  The  combination  forms 
a  polarizing  prism  with  an  angular  field  of 
28°,  about  equal  to  that  of  an  ordinary 
Nicol's  prism,  and  far  greater  than  that  of 
a  Foucault's  prism  (which  is  only  8°). 
The  following  points,  among  others,  appear  noteworthy  in  the 
above  prism : — 

(1)  Its  length  is  scarcely  more  than  twice  its  breadth,  the  proportion 
between  the  two  dimensions  being  rather  greater  than  in  Foucault's 
prism,  about  the  same  as  in  Ahrens's  prism,  and  much  less  than  in 
X^icol's  prism.  (2)  Only  half  the  prism  is  made  of  Iceland  spar,  a 
material  which  is  liecoming  deplorably  scarce  and  expensive.  (S)  The 
combination  is  not  quite  fiee  from  distortion  and  chromatic  abmration, 
but  this  is  not  serious  enough  to  interfere  with  its  use  for  many 
optical  purposes,  especially  as  a  polarizer.  (4)  In  using  it,  a  dia- 
phragm should  be  placed  in  such  a  position  as  to  limit  the  entering 
cone  of  rays  to  28^,  since  at  a  greater  angle  the  ordinary  rays  are  not 
separated  by  total  reflection. 

*' Ahrens's  polarizing  prism  is  certainly,"  Mr.  Madan  adds,  ''a 
remarkable  one.  I  do  not  think  that  a  double-image  prism  has  ever 
been  previously  constructed  in  which  the  extraordinary  ray  emerges 
without  deviation,  while  the  other  ray  is  deviated  to  the  extent  of 
very  nearly  60®." 

Illumination  of  Microscopes  and  Balances.!— In  measurements 
and  weighings  where  high  scientific  accuracy  is  needed  it  is  some- 
times necessary  to  use  artificial  means  of  illumination,  and  it  is  found 
that  when  reflected  light  cannot  be  conveniently  introduced,  the  heat 
from  ordinary  lamps  causes  variations  of  the  temperature  of  the  room, 
Ac.,  which  slightly  affect  the  accuracy  of  the  results  to  be  obtained. 
By  using,  however,  an  incandescent  electric  lamp  fitted  inside  a  glass 
vessel  of  water,  the  light  may  be  even  brought  near  to  the  Microscope 

♦  Nature,  xxxi.  (1885)  pp.  371-2. 
t  Ibid.,  p.  440. 
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or  balance  without  any  appreciable  interference  with  temperature. 
The  glass  Tcssel  is  provided  with  a  pierced  cover  or  shade,  and  a 
little  stream  of  water  of  a  uniform  temperature  may  be  kept  flowing 
through  the  vessel. 

By  means  of  a  ^*  chromozone  "  battery,  supplied  by  Mr.  O.  March, 
it  has  been  found,  at  the  Standards  Office,  that  a  light  may  be  main- 
tained at  an  insigniflcant  cost  for  fifty  hours  without,  of  course,  any 
attention.  During  a  recent  comparison  made  by  Mr.  Chaney  of  two 
standard  kilogram  weights  it  became  necessary  to  use  the  lamp,  but 
the  action  of  the  balance  was  not  interfered  wiih  by  the  proximity  of 
the  lamp,  the  probable  error  of  the  result  being  only  ±  0  *  005  mgr. 

Standard  Thickness  of  Olass  Blips.* — E.  M.  Nelson  suggests  that 
it  would  obviate  much  inconvenience  where  immersion  condensers  are 
used,  if  a  standard  thickness  was  adopted  for  glass  slips.  At  present 
there  are  so  many  thicknesses  in  use  that  it  is  sometimes  very  trouble- 
some to  adjust  die  focus  properly  with  high  powers,  as  if  too  thin  the 
drop  will  not  adhere,  and  if  too  thick  it  gets  squeezed*  out.  He 
proposes  that  a  thickness  of  1/20  in.  should  be  adopted  as  the  best 
standard,  and  "  if  every  person  would  buy  slides  of  that  gauge  only, 
the  thing  might  easily  be  done.'^ 

Mr.  A.  D.  Michael  said,  at  the  meeting  at  which  this  suggestion 
was  made,  that  he  thought  he  should  find  a  standard  gauge  for 
glass  slips  a  great  nuisance,  especially  for  such  objects  as  required 
tiie  use  of  high  powers ;  while  Dr.  Carpenter  thought  it  might  be 
well  to  try  to  get  some  uniform  slip  for  use  wi&  oil-immersion 
oltjootives. 

Babl's  Slide  for  Viewing  Objects  on  both  Bides. t—O.  Babl 
describes  a  slide  (fig.  81)  which  he  found  useful  in  his  researches  on 
cell-division.     It  consists  of  two  pieces  of  glass  a  h  (thick  lines), 

Fig.  81. 


6^ 


with  two  strips  e  d,  and  two  square  pieces  e/,  cemented  on  so  as  to 
form  a  frame  of  glaiss  surrounding  a  central  space.  A  piece  of  thin 
glass  ^shown  by  dotted  lines)  is  cemented  beneath,  on  which  the 
object  IS  placed,  and  when  a  similar  piece  is  placed  over  the  object  it 
can  be  examined  on  either  side  with  tiiie  highest  powers. 

*  Jonrn.  Qaek.  Mior.  Club,  ii.  (1885)  pp.  120-1. 
t  Morphol.  Jahrbuoh,  x.  (1884)  pp.  218-9  (1  fig.). 
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Whitney's  Life-Box.* — J.  £.  WMtue;  reduces  the  ooet  of  s  lifs- 
Imix  to  a  miaimnm  b;  getting  s  full  set  of  brass  ferules,  consisting  of 
about  a  docen  of  graduated  siaea,  fitting  one  inside  the  other.  Take 
any  two  which  fit  well  together  and  cement  the  smaller  one,  large 
end  down,  to  the  oentie  of  an  ordinary  glass  slide,  Oement  to  the 
top  of  the  ferule  one  of  the  thickest  ooTer-glasnoo  that  fits  it.  Take 
another  thick  covez^lass  which  fits  tntide  the  large  ferule,  and 
oement  it  to  the  inside  at  the  top.  The  box  is  now  complete,  and  all 
that  remains  to  be  done  is  to  slip  the  large  ferale  over  the  otbex. 
Mica  can  be  used  instead  of  the  ooTer-glasses  if  desired.  The  set 
will  make  an  assortment  of  Tarioas  sised  boxes. 

Koromaters  moiuted  in  Xedik  ef  High  Kefrtettra  Indaz. — 
It  was  snggested  some  years  ago  |  that  a  Nobert  test-plate  shonid  he 
mounted  in  a  saturated  solution  of  phosphoms  in  bisulphide  of 
carbon,  with  the  view  of  increasing  the  visibility  of  the  lines. 
Prof.  W.  A.  Rogers  has  applied  the  same  method  to  a  "^^^ 
micrometer  made  for  the  Naticmal  Museum  at  Washington.  Wbus 
not  better  in  ruling  than  others  from  the  same  source,  it  is  reported 
to  be  of  peculiar  exoellesoe,  owing  to  the  &ct  that  it  is  momited  in 
Prof.  Hamilton  Smith's  medium.  The  fine  lines  are  thereby  made 
Ur  more  visible  and  sharp  than  on  ordinary  miorometers,  and,  as 
snticipated  in  the  case  of  Nobert's  plate,  "  very  fine  lines,  which  are 
scarcely  visible  otherwise,  are  readily  seen  when  mounted  in  the  new 
medium." 

Atwood's  Apparatoi  tar  Photo-mierography.  § — H.  F.  Atwood 
describes  an  "  apparatus  capable  of  doing  any  work  in  photc-mieio- 
giaphy  perfectly,  and  that  can  be  pnt  in  ue  hands  of  the  microsoopist 


Fra.  82. 


at  an  expense  less  than  that  of  ordinary  camera  attaohment  for  his 

Microscope."    It  is  shown  in  fig.  82. 

The  coarse  a^ji^^^i*  ^  made  l^  sliding  the  stage  and  fittings 
•  Ppoc.  Amer  Soo.  Micr.,  7th  Ann.  Meeting,  18M,  p.  215. 
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by  band  on  tbe  slide  on  wbicb  it  rests.  On  reacbing  an  approximate 
focns,  tbe  stage  is  secured  by  a  friction-screw.  Tbe  fine  adjustment 
is  controlled  by  a  milled  bead  placed  directly  under  tbe  ground  glass 
focusing-plate,  and  acts  by  lever  on  tbe  nose-piece  carrying  tbe 
objective,  and  tbus  tigbt  cords  ruining  tbe  fine  adjustment  fixtures  are 
dispensed  witb.  Tbe  substage  bas  a  fitting  to  receive  any  ordinary 
illuminating  apparatus,  and  by  a  simple  device  a  condenser  can  bo 
accurately  centered. 

Actinic  and  Visual  Foci. — Statements  bave  recently  been  made 
tbat  witb  modem  under-corrected  microscopic  objectives  tbere  is  no 
difference  between  tbese  foci,  and  tbat  no  allowance  need  tberefore 
be  made  in  focusing.  Dr.  J.  D.  Oox,  wbile  finding  tbis  correct  for  tbe 
generality  of  objects,  remarks  tbat  it  docs  not  apply  wben  large 
amplifications  are  in  question.  Wben  powers  of  1500  and  1600  are 
used  for  pboto-micrograpby  tbere  is  a  distinct  difference  between  tbe 
two  foci,  and  it  is  tberefore  still  necessary  to  give  particular  attention 
to  tbe  focusing  in  order  to  obtain  sbarp  pbotograpbs. 

Compound  Hegatives.*  —  In  pboto-micrograpby  it  frequently 
occurs  tbat  tbe  operator,  instead  of  devoting  a  negative  to  eaob  of 
two  or  more  similar  objects  for  comparison,  printing  botb  upon  tbe 
same  print,  prefers  to  bave  tbe  wbole  series  upon  one  negative,  taking 
from  tbis  a  single  print.  Tbere  is  often  room  for  two  or  more  images 
upon  tbe  same  plate.  If  tbe  centre  of  tbe  plate  is  devoted  to  one, 
obviously  no  more  can  be  accommodated  on  it,  but  by  placing  one  at 
eacb  end,  or  one  on  eacb  comer  of  tbe  plate,  botb  economy  of  plates 
and  convenience  of  printing  are  secured*  0.  M.  Yorce  points  out 
ibat  tbis  end  may  be  readily  accomplisbed  by  "  matting  "  tbe  plate  as 
a  negative  is  matted  in  printing. 

Suppose  it  be  desired  to  pbotograpb  four  different  species  of  Aeari 
on  one  plate,  tbe  image  of  ^bob  wben  magnified  to  tbe  desired  extent 
only  covering  about  one-fourtb  tbe  exposed  area  of  tbe  plate.  First, 
a  mat  is  prepared  of  cardboard  or  tbick  non-actinic  paper,  wbicb  is 
adjusted  to  exactly  fill  tbe  opening  of  tbe  plate-bolder,  lying  in  front 
of  and  close  against  tbe  plate  wben  exposed,  and  baving  one  quarter 
very  exactly  cut  out.  A  convenient  way  to  fit  tbis  mat  is  to  leave 
projecting  lugs  on  eacb  side  at  exactly  tbe  same  distance  from  tbe 
ends,  and  cut  notcbes  in  tbe  plate-bolder  into  wbicb  tbe  lugs  may 
closely  fit.  If  tbis  work  is  carefully  done,  tbe  mat  may  be  reversed 
botb  sidewise  and  endwise,  and  the  lugs  will  fit  tbe  notcbes ;  if  so,  it 
is  ready  for  use.  Tbe  object  being  focused,  tbe  camera  is  raised  one- 
balf  tbe  vertical  dimension  of  tbe  plate,  and  displaced  to  one  side  balf 
tbe  borizontal  dimension,  wben  tiie  image  will  be  found  to  occupy 
one  quarter  of  tbe  plate.  Tbe  mat  being  placed  in  tbe  plate-bolder, 
a  focusing-glass  is  inserted  in  tbe  position  tbe  plate  will  occupy,  and 
final  adjustment  and  focusing  mada  Tbe  plate  is  tben  marked  on 
one  comer  on  tbe  film  side  witb  a  lead  pencil,  placed  in  tbe  bolder 
without  disturbing  tbe  mat,  and  tbe  exposure  made.  Wben  tbe  plate 
ia  replaced  for  a  second  exposure,  either  the  mat  is  reversed  or  the 

•  Amer.  Mon.  Micr.  Joarn.,  vi.  (1885)  pp.  lS-4. 
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Elate  turned  end  for  end ;  bnt  it  ia  beet  to  always  place  the  plate  in  the 
older  in  Uie  same  position,  and  change  the  mat  to  expose  snccesaiTe 
qnarterSy  bat  this  requires  the  camera  to  be  moved  for  each  ezposore. 

Monocular  Stereoscopic  Vision.* — Prof.  Fritsch  describes  an 
optical  phenomenon  observed  daring  the  microscopical  examination 
of  certain  objects,  and  which  he  considers  is  due  to  monocular  stereo- 
scopic vision.  Certain  images,  in  particular  those  of  the  transverse 
section  of  the  principal  nerves  of  the  electric  organ,  give  the  idea 
of  a  funnel-shaped  depression,  such  as  is  otherwise  obtained  only  in 
binocular  stereoscopic  vision.  He  found  it  especially  easy  to  receive 
this  impression  by  moving  the  eye  from  side  to  side. 

Journal  of  the  Hew  York  Kieroscopical  Society. — ^We  are  glad 
to  welcome  this  new  microscopical  journal.  While  every  addition  to 
the  number  of  new  journals  adds  to  the  strain  which  is  put  upon  both 
space  and  time  so  far  as  we  are  concerned,  it  is,  we  thmk,  clearly  to 
the  advantage  of  the  cause  of  microscopy  that  there  should  be  a 
&ir  number  of  microscopical  journals.  Nearly  all  those  published 
hitherto  have  at  one  time  or  another  been  the  means  of  adding  to  onr 
knowledge  to  no  inconsiderable  extent 

Strasburger*s  Practical  Botany.f — ^E.  Strasburger  supplies  an 
extremely  usefal  handbook  for  practical  botanical  students.  The 
smaller  work  is  intended  for  beginners  only.  The  larger  one  is  printed 
in  two  different  types.  The  paragraphs  in  larger  type  are  adapted 
for  beginners,  and  &oee  in  smaller  type  for  more  adyanced  students, 
the  whole  being  arranged  in  thirty-four  '*  lessons  "  for  a  six-months' 
course.  The  introduction  to  the  larger  work  deals  with  Microscopes 
and  all  other  apparatus,  reagents,  dkc,  necessary  for  workers  in  the 
botanical  laboratory.  In  the  lessons  themselves,  plants  are  in  general 
chosen  which  are  readily  accessible ;  and  the  mode  of  treatment  is 
described  best  calculated  to  bring  out  the  various  important  points  in 
their  structure.    The  whole  is  illustrated  by  admirable  woodcuts. 

Microscopical  Societles.t---R.  Hitchcock  discusses  the  &ct  that 
microscopical  societies  are  **  vigorous  for  a  time,  then  they  gradually 
languish,  and  sometimes  disband.  There  is  scarcely  an  exception  to 
this  rule."  He  considers  the  remedy  to  be  to  make  the  meetings  of 
value  and  interest  to  the  members. 

*<  If  the  meetings  are  to  be  interesting  and  instructive,  somebody 
must  work  to  make  them  so.  It  involves  no  little  labour  on  the  part 
of  the  few  who  undertake  to  conduct  a  successful  society.  Still  the 
time  thus  spent  is  not  without  profit  both  to  the  individual  and  to  the 
members.  One  need  not  be  thoroughly  informed  upon  microscopical 
subjects  to  be  an  efficient  leader.  It  requires  energy,  interest,  and  a 
willingness  to  work,  more  than  anything  else.  Let  those  who  are 
willing  to  give  their  time  and  work  for  the  benefit  of  others  who  do 

♦  Nature,  xxxi.  (1885)  p.  212. 

t  StraBburger,  £..  'Das  Botani8chePraoticam,'xzxyi.  and  664  pp.  (182  figs.). 
«Das  Kleine  &)taQi8che  Practicnm  fUr  Anf anger/  viii.  and  285  pp.  (114  figs.). 
8vo,  Jena,  1884. 

X  Amer.  Hon.  Micr.  Journ.,  t.  (1884)  pp.  215-7,  237-8. 
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little  elfio  than  attend  the  meetings  to  learn  what  they  can,  study  up 
and  present  different  subjects  of  interest  in  papers,  or  more  informally, 
and  continue  in  this  way.  After  a  while  they  will  find  others  coming 
forward,  and  the  society  will  grow.  If  the  meetings  can  bo  made 
instructiTe,  members  will  be  sure  to  attend.  If  they  are  dull,  and  if 
nothing  is  done  to  make  the  time  pass  profitably  as  well  as  pleasantly, 
so  that  members  will  feel  that  it  is  worth  while  to  attend,  &e  society 
might  as  well  disband." 

''What  is  a  Koroscopistf*** — Some  **  mioroscopist ''  has  (we 
hope  unwittingly)  given  mortal  offence  to  a  writer  in  *  Science,'  as 
it  is  evident  that  the  following  could  only  have  been  penned  under 
the  severest  provocation. 

''What  is  a  microscopist ?  First  and  last,  an  amateur  who 
rejoices  in  the  beautiful  variety  of  microscopical  specimens ;  one  who 
treasures  slides  in  the  exact  centre  of  which  is  a  ring  of  cement  neatly 
put  on,  and  holding  a  cover-glass  under  which  lies  some  fine  test- 
object, — a  delicate  diatom,  a  Podura  scale,  a  bit  of  tissue  the  vessels 
of  which  are  injected  with  gorgeous  red,  a  polarizing  crystal :  in  short, 
almost  any  tiny  scrap  of  the  universe,  if  so  it  be  pretty  in  the 
pattern  of  its  shape  and  colour.  These  same  treasured  slides  must 
have  neatly  bordered  labels,  and  be  catalogued  and  stored  by  a  special 
system.  The  microscopist  is  one  who  has  a  formidable  and  extensive 
deal  of  brass  stand,  which  can  hold  together  a  cabinet  of  appliances ; 
and  he  will  display  the  most  admirable  patience  in  getting  them  in 
position,  until  at  last  he  sees  the  specimen,  and  is  ready  to  clean  and 
pack  away  his  apparatus.  His  series  of  objectives  is  lus  glory ;  and 
he  possesses  a  fifteenth  of  Smith  and  Brown,  which  will  resolve  a 
band  of  Nobert's  not  to  be  resolved  by  the  objectives  of  any  of  his 
friends.  His  instrument  is  his  pet:  about  it  his  interest  centres, 
while  the  direction  of  his  studies  is  determined,  not  by  any  natural 
bond  between  the  objects,  but  by  the  common  quality  of  minuteness. 
Is  it  not  curious?  Imagine  any  one  deliberately  setting  out  to  study 
whatever  he  could  cut  with  a  knife.  We  should  pity  the  man  who 
chopped  up  the  sciences  according  to  the  instrument  he  used.  We 
cannot  be  brought  to  regard  anatomy  as  a  department  of  cutlery,  nor 
can  we  seriously  admit  histology  as  a  department  of  microscopy. 

Scientific  men  have  been  very  lenient  towards  the  microscopists ; 
and  yet  the  latter,  who  have  long  been  allowed  to  march  as  hangers- 
on  to  the  regular  scientific  army,  have  gradually  lagged  behind.  The 
army  has  grown,  and  divided  into  many  separate  corps,  traversing 
the  country  of  the  unknown  in  all  directions,  and  the  microscopist 
knows  not  whither  to  follow.  If  he  turns  in  any  direction,  he  must 
join  with  the  special  work  there,  and  can  glean  only  in  one  field :  he 
is  no  longer  the  universal  gatherer.  One  must  be  of  the  army  to  be 
with  it,  and  the  forces  are  too  scattered  for  any  hanger-on  to  flit  from 
one  division  to  another.  The  would-be  microscopist  has  no  place 
among  scientific  investigators.  He  must  enlist  in  one  company  and 
there  remain,  or  else  be  content  to  rank  as  an  amateur,  and  not  as  a 
scientific  man." 

*  Soienoe,  v.  (1885)  p.  164. 


334  SUMHABT  07  OUBBENT  BBBBAB0HB8  BBLATINa  TO 

It  is  of  oonrse  very  easy  to  prove  anything  if  only  we  are 
allowed  to  start  with  a  premiss  or  definition  of  our  own  choosing. 
If,  for  instance^  a  zoologist  is  held  to  be  a  man  whose  whole  delight  is 
to  arrange  quadrupeds  and  birds  on. pieces  of  nicely  polished  wood, 
with  every  hair  of  their  bodies  and  every  feather  in  Uieir  tails  exactly 
in  place,  how  surely  it  follows  that  zoologists  ought  not  to  be  allowed 
to  *'  hang-on  "  to  the  scientific  army.  If  botanists  are  people  whose 
only  object  is  to  spread  plants  out  flat  on  pieces  of  paper  of  elegant 
design  and  with  regard  only  to  the  prettiness  of  tiie  arrangement, 
botanists  clearly  ought  to  be  shunned  by  all  right-thinking  persons. 
The  writer  has  apparently  never  heard  of  a  class  of  men,  of  whom 
Dr.  Carpenter  may  be  taken  as  a  type,  who  are  truly  ''microscopists," 
and  yet  are  not  addicted  to  the  vices  of  the  imaginary  beings  who 
figure  in  the  above  article.  Nor  does  he  seem  to  have  ever  heard  of 
another  class,  of  whom  Prof.  Abbe  may  be  taken  as  an  illustration, 
who  are  even  still  more  typically  "  microscopists." 

But  even  if  the  writer  were  correct  in  his  definition  of  a 
microscopist,  he  is  wholly  wrong  in  the  moral  he  attempts  to  draw 
from  it. 

Why  should  a  person  be  derided  who  purchases  a  Microscope 
with  the  intention  of  using  it  for  the  same  end  as  his  neighbour  uses 
a  stereoscope,  viz.  as  a  means  of  amusement  or,  as  the  French  say,  as 
a  "  distraction  "  ?  Every  one  would  of  course  desire  that  all  possessors 
of  a  Microscope  would  devote  themselves  to  working  out  one  or 
more  of  the  innumerable  problems  that  still  remain  to  be  solved,  but 
that  furnishes  no  valid  reason  for  insisting  that  no  one  shall  use  a 
Microscope  who  is  not  pledged  to  a  course  of  scientific  investigation 
on  pain  of  being  denounced  as  unfit  for  the  society  of  decent  people. 
It  would  be  just  as  logical  to  insist  that  no  one  i^ould  grow  flowers 
who  did  not  examine  them  botanically,  or  that  no  one  should  buy  or 
look  at  pictures  who  has  not  mastered  the  principles  of  art.  Our 
artists  are  much  too  wise  in  their  generation  to  denounce  such 
persons  or  to  proclaim  them  "  hangers-on,"  or  to  suggest  that  they 
have  had  enough  of  them,  that  they  are  nearly  at  the  limit  of  their 
patience,  or  any  such  absurdities.  Scientific  societies  largely  profit 
by  the  subscriptions  and  other  support  of  the  so-called  *'  hangers- 
on,"  and  it  is  doing  no  good  to  ecience  to  attempt  to  shut  Uiem 
out  from  participating  in  its  pleasures  by  derision  and  insult,  or 
by  trying  to  make  the  possessor  of  a  Microscope  feel  that  he  is  in 
the  same  category  as  the  keeper  of  an  illicit  stUl.  Coeteris  parQme^ 
the  man  who  takes  an  interest  in  what  the  Microscope  reveals  is  likely 
to  be  a  better  man  than  one  who  does  not,  and  the  greater  number  of 
such  persons  there  are  the  more  the  ranks  of  actual  workers  will  be 
recruited.  Moreover,  it  is  in  the  case  of  the  Microscope  jMir  excellence 
that  '*  hangers-on  "  have  secured  so  great  an  advantage  in  the  instru- 
ment for  the  benefit  not  of  themselves  only,  but  the  world  in  general. 
A  notable  instance  of  this — the  case  of  objectives — ^is  curiously  enough 
made  the  subject  of  (deserved)  national  glorification  in  another  part 
of  the  same  paper.  The  increasing  army  of  observers  of  mioro- 
organisms  are  already  beginning  thoroughly  to  appreciate  how  much 


ZOOLOGY  AMD  BOTAHY,  MI0BO60OPT,  STO.  335 

ihey  owe  to  the  *' amaienrs,"  who  alone  haye  been  the  meatis  of 
bringing  the  Microscope  objective  to  its  present  pitch  of  perfection. 

There  is  plenty  of  scope  for  useful  and  proper  exhortation  to 
microscopists  without  descending  to  the  caricatures  of  the  writer  in 
question. 

Amerioan  Society  of  MicroaoopistB,  Constitution  and  Bye-laws  o^  and  List  of 
Members  and  Officers. 

Proc.  Amer,  Soc,  Micr.^  7th  Ann.  Meeting,  pp.  283-93  and  ii. 
Anthont,  W.  a. — See  Micrometer. 

Atwood,  H.  F.— a  new  Apparatus  for  Photo-micrography.    [Supra^  p.  830.] 

Proc,  ArMT,  Soc,  Micr,^  7th  Ann.  Meeting,  1884,  pp.  176-7  (1  fig.). 
B.Sc. — Microscope. 

[Beoommendation  to  stick  to  monocular.  <*  The  great  majority  of  men  who 
use  the  Microscope  as  a  tool  and  not  as  a  plaything  look  upon  the  English 
craze  for  binoculars  and  complicated  stages  and  aooessories  as  laheer  waste 
of  time."] 

Engl.  Mech,,  XL.  (1885)  p.  457. 
„       See  Short  o.  Long  Body-tubes. 
Bauboh,  £. — The  Universal  Screw  for  Biicroscope-objectives. 

[Complaint  of  discrepancies  in  the  standard  gauges  sent  out  by  the  Society, 
and  suggestion  for  "  decisive  action  on  the  question  of  a  new  Universal 
Screw.  .  .  .  We  need  a  screw  which  is  larger  than  0*8  in.,  but  still  of 
such  a  size  that  it  can  be  universally  applied  to  instruments  as  now 
made."] 

Proc.  Amer,  Soc.  Micr,,  7th  Ann.  Meeting,  1884,  pp.  158-9. 

See  also  Science,  V.  (1885)  p.  179. 
„        „     Considerations  in  testing  Objectives. 
[General  remarks,  dealing  principally  with  adjustment  of  mirror,  thickness 
of  cover-glass,  and  variations  in  length  of  tube.] 

The  Microicope,  V.  (1885)  pp.  1-5. 

Bkhbbns,  W. — ^Winkel's  Mikrometer-ooular  mit  vertical  beweglichen  Mikrometer. 

(Wlnkel's  Micrometer  eye-piece,  with  Micrometer  moving  vertically.)    IPoatJ] 

ZeiUchr,  f.  Wisa,  Mikr,,  IL  (1885)  pp.  41-3  (2  llgs.). 
Bottebill,  C. — ^The  Theory  and  Practice  of  Microscopical  Illumiaation. 

[Abstract  of  Presidential  Address  to  the  Liverpool  Microscopical  Society.] 

Soi,'Qoa$ip,  1885,  pp.  64-5. 
Bbadbubt,  W. — ^The  Achromatic  Object-glass,  XLIV. 

Engl.  MecK  XL.  (1885)  pp.  489-90  (5  figs.). 

Bulloch,  W.  H.— The  magnifying  power  of  Microscope-obiectives  and  Lenses. 

[1.  Magnifying  power  of  obiectives  measured  from  the  posterior  focus  for 

partdlel  raja    (Results  of  a  series  of  measurements  to  fix  the  position  of 

the  posterior  focus  of  different  objectives  and  the  magnifying  powers  at 

10  in.,  12^  in.,  and  15  in.  from  the  ascertained  focus,  with  table.) 

2.  The  magnifying  power  of  double  convex  lenses,  poet. 

3.  The  position  of  the  WoUaston  camera  in  measuring  objects.  <*As 
there  is  some  disagreement  among  microscopists  as  to  whether  it 
makes  any  difference  in  the  measurement  of  objects  by  means  of  the 
WoUaston  camera  lucida  if  the  distance  is  the  same  between  the  table 
and  the  camera  and  the  camera  and  the  object  on  the  stage,  he  made 
some  measurements  (results  g^ven  in  a  table)  to  test  the  matter,  and 
cannot  see  that  it  makes  any  difference  whether  the  distance  between 
table  and  camera  is  changed  or  with  the  draw-tube  the  distance  between 
camera  and  object."] 

Proc,  Amer.  Soc.  After.,  7th  Ann.  Meeting,  1884,  pp.  183-5,  and  table. 
Cabfbntbb,  W.  B.— See  Nelson,  £.  M. 
Obebsbman,  E.  L. — ^A  Growing  Slide. 

[Ordinary  slide  with  cover  confined  by  a  li^t  rubber  bcuid  and  immersed 
in  a  dish  of  water.] 

Amer.  Mon.  Micr.  Joum,y  vi.  (1885)  p.  53. 
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Ck>x,  J.  D.— Photography  with  High  Powen  by  LwDpligfat :  iUnstntiiig  ■truptuw 
of  diatoms. 
[Nearly  the  lame  as  Vol.  lY.  (1884)  pp.  853-8.] 

Proc,  Amer,  8oc,  Micr,^  7th  Ann.  Meeting,  1884,  ppi  99-104 

(2  pis.  of  photo-micrpgraphs). 
D.  £.  T. — Graphio  Microsoopy.    (See  in  ftitnre  under  Hicrosoopy  fi.) 

DiPpiL,  L. — ^Elnige  nene  Mikroekop-fbnnen.    (Some  new  forms  of  Miorosoopea.) 
(Describes  stands  by  Zeiss,  Leitc.  Saibert,  Hartaaok,  Schieok,  Beiohert, 
Waohter,  Winkel,  and  GeneTa  Co.)    {Pott.'} 

Zeit9chr,  /.  m$$.  Mikr^  XL  (1885)  pp.  87-40  (1  fig.). 

EBMnrom,  E.  tan.— See  Heurck,  H.  van. 

Fell,  G.  £. — See  Micrometer. 

Fbanoottb,  p. — Description  d'instmments  oonstmits  par  M.  Beiohert  de  '^^eniie. 
(Description  of  instniments  ooDstruoted  by  Herr  Belchert  of  Vienna.) 
[Stands,  of.  Vol.  IV.  (1884)  p.  438,  and  tupra,  p.  302.  Microtomes,  see  m/m. 
Microscopy  3.] 

Butt,  Soc.  Belg,  Micr^  XL  (1885)  pp.  102-7  (4  pis.). 
„  „     Expose  succinct  de  la  Throne  de  la  foimation  des   imsgea 

inicrosoopiqnes,  a'apr^  Abbe.    (Succinct  acooont  of  the  Abbe  theory  of  we 
formation  of  microscopic  imsges.) 

Buff.  Soc.  B€lg.  Miicr^  XI.  (1885)  pp.  108-27  G  pl  )- 
Frey,  Dr.  J.,  death  of.  The  Microtoope,  V.  (1885)  p.  24. 

Frisduob,  K. — ^Instmment  com  Messen  ond  Theilen  Ton  Ltnien.    (Instromflnt 
for  messoring  and  dividing  lines.) 

Title  only  of  German  Patent,  1885,  El.  42,  No.  2056. 
"  Gavva  Sigma." — Gonical  lUomination  forOpaqne  Objects. 

[Pointing  out  the  absurdity  of  *' Prismatiqne's^  suggested  Olnminator, 

**  ^'  Engl  Mech^  XL.  (1885)  p.  560. 

Griffith,  E.  H.— The  Griffith  Nose-piece. 
[Of.  VoL  IV.  (1884)  p.  801.] 

Proc.  Amer,  800.  iftcr.,  7th  Ann.  Meeting,  1884,  p.  170  (1  fig.)L 
„  „        The  Griffith  Eye-piece. 

[CL  VoL  IV.  (1884)  p.  443.1 

Ibid,,  p.  170  (1  fig.). 
GuimiiAOH,  E. — An  improvement  in  Objectives.    [Po«<.]  /61a.,  pp.  148-38. 

Haxdt,  J.  D. — Lantern  Illustnitions. 

[Reply  to  query,  and  referring  to  his  direct  Tinlon  camera  enlarged  so  as  to 
show  images  fairly  well  up  to  2  ft.  (The  camera  is  an  oblong  m)z,  20  in.  x 
10  in.,  with  a  hole  at  one  end  to  admit  the  tube  of  the  Microscope 
shortened  to  2  in.  At  the  other  end  is  a  sheet  of  plate  glass,  with  tissue 
or  oiled  paper  to  reoeive  the  image.)] 

8ci,'Go89ip,  1885,  p.  43. 
Heubck,  H.  van. — ^Note  sur  la  photographic  des  perles  de  VAmphipleurapellficida. 
(Note  on  a  photograph  of  the  ^'  b^Mls  "  of  A.  pellucida.) 
[In  part  similar  to  his  note  ante^p,  173,  with  reply  to  E.  van  Ermengem 
€mt€f  p.  140.    Also  rejoinder  by  E.  van  Eimengem.] 

Butt,  Soe.  Belg,  Micr.,  XL  (1885)  pp.  86-92. 

„  „         Le  Microscope  depuis  1878.    (The  Microscope  since  1878.) 

I.  Montures.    Objeotifs. 

MoniUw  du  Praticien,  L  (1885)  Butt,  de  la  Microgr.,  pp.  l^S, 

[HiTOHOOGK,  B.] — The  New  York  Microscopical  Society. 

[Oommente  on  their  proposed  publication  of  a  monthly  joumaL] 

Amer.  Men,  Micr.  Joum.,  VI.  (1885)  pp.  17-8. 

„  „         Science  True  and  False. 

[Complaint  that  microscopical  literature  in  America  has  of  late  abounded 
in  insulting  personalities;  and  quotation  of  remarks  by  Prof.  E.  L. 
Toumans  on  the  spirit  of  pure  science.] 

IMl,f  pp.  13-9. 
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[EbroBOOCK,  B.] — BlacWroimd  lUamiiiation  and  Polarized  Light 

[Objeeting  to  T.  West's  oondenmation  of  them,  of.  vol.  iv.  (1884)  p.  976. 
<*  One  might  as  well  say,  as  Mr.  B.  M.  Nelson  does,  that  the  use  of 
obliqne  light  in  miorosoopy  is  not  desirable. "] 

Ibid,,  p.  20. 


Beading^ of  AmphipUura,    [Infra^  p.  880.]  Ibid,^  p.  82. 


Festal  CAub  Boxes. 


[liiflt  of  preparations  with  remarks.]  Ibid,,  pp.  82-4. 

y,  ^         Among  the  Dealers. 

[Aoconnt  of  a  Yisit  to  opticians  in  Philadelphia  and  New  York,  and  their 
products.] 

Ibid,,  pp.  85-6. 

„  „         1  in.  American  Objective  of  very  wide  angle  unfavonrably 

compared  in  Paris  with  a  25  fr.  French.    Also  a  1/10  in.  American  (hom. 

imm.)  faYonrably  compared  with  a  1/12  in.  Bnglisb.  /&Mf.,  pp.  88-9. 

„  „         Beading  <^  AmphipUura  and  photo-miorography.    [Poii.] 

Ibid.,  pp.  42-5. 
"Homologons  Sections,  Bleotrio  Light,  and  Molecules. — ^Mr.  Edison  nas  jnst 
'*  completed  and  transmitted  to  Prof.  F.  O.  Fairdeld,  of  the  New  York  College 
**  of  Veterinary  Surgeons,  an  electric  lamp  which  has  the  novelty  of  being 
**  probably  the  most  minute  ever  constructed.  .  .  .  The  instrument  was  made 
"  to  illuminate  a  microscopic  objeotiTe  eonstruoted  upon  the  new  discovered 
"  law  of  homologous  sections.  This  lens  renders  it  possible  to  obtain  a  power 
**  of  sixty  thousand  diameters.  At  such  a  power  only  a  section  of  a  coloured 
"  corpuscle  of  human  blood  can  be  viewed  at  a  tame.  Computing  the  molecule 
"  of  living  matter  to  be  about  a  twenty-millionth  of  an  iDcb  in  diameter,  Prof. 
"  Fairfield  believes  it  possible  to  project  the  imaee  of  it  upon  a  screen  with 
"  the  help  of  the  lamp,  and  to  take  photographs  uiowing  the  molecular  con- 
"  stitution  of  such  complex  bodies  as  albumen." 

Micr,  Builetin,  L  (1884)  p.  14.    From  '*  a  daily  paper." 

Hmrr,  G. — The  Diceratium  fcnua — ^to  Mr.  Nelson. 

[Inquirv  as  to  what  he  ought  to  see  with  a  2/3  in.  and  dark-ground  illumina- 
tion by  the  achromatic  condenser.  **  Surely  not  the  minute  puncta  in  the 
hexagons  arranged  in  rows  converging  towards  the  centre  of  the  triangular 
figure  of  the  diatom."] 

Engl,  Mech„  XL.  (1885)  p.  539. 
Illumination  of  MieroBoopes  and  Ra1ancee.    [Supra,  p.  828.] 

Nature,  XXXI.  (1885)  p.  440. 
"Invkjta.*— See  Short «.  Long  Body-tubes. 

Journal  of  the  Boyal  Miorosoopioid  Society  (1884). 

[Review.]  Jaum,  of  Science,  VII.  (1885)  pp.  95-6. 

ft  n  n  n  [Note  on.] 

Xnowfedge,  VH.  (1885)  p.  177. 
Jamks,  F.  L. — The  Deposition  of  Silver  on  Glass  and  other  non-metallic  surfaces, 
[Describes  principally  the  process  of  Liebig,  Draper,  Petitjean,  and  the 
author.] 

Proo,  Atner,  Soc  Micr,,  7th  Ann.  Meeting,  1884,  pp.  71-80. 

Kt^NOKEL  d'Heboulaxb.  J. — ^Nouvoau  valet  compresseur  pouvant  s'adapter  an 
Microscope  et  permettant  Texamen  de  substances  molles  et  opaques.  (New 
Compressor  adapted  to  the  Microscope  and  allowing  the  examination  of  soft 
and  opaque  substances.) 

[Exhibition  onlv.]         Btdl,  Soc,  Zod,  France,  IX.  (1885),  Proc.  Verb,,  xxiiL 
Lens,  glory  of  [like  that  of  a  man  is  work]. 

Joum,  New  York  Micr,  Soc,,  L  (1885)  p.  29. 

L5WIT,  M.^Ein  heizbarer  Objecttiseh  f&r  starke  Yergrosserungen.  (A  hot  stage 

for  high  powers.)    IPost,'] 

Zeitechr.f.  Wise,  Mikr.,  U.  (1885)  pp.  43-6  (1  fig.). 
M.  Q.  M.  C— See  Short  v.  Long  Body-tubes. 
Madah,  H.  G. — On  a  Modification  of  Foucault's  and  Ahrens's  Polarizing  Prisms. 

ISupra,  p.  328.]  Natvre,  XXXI.  (1885)  pp.  371-2  (1  fig.). 

Ser.  2.— Vol.  V.  z 
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Mallxt,  a.  a— Photo-miorography,  indudinff  a  desoriptl<m  of  the  Wet  Oollodion 
and  gelatino-bromide  proedsaes,  with  the  Dott  methods  of  monntixig  and  pre- 
paring microfloopic  objects  for  photo-mioromphv. 

2nd  ed^  yL  and  166  pp.  (8  pu.  and  28  figs.),  8to,  London.  1885. 

Hatall,  J.,  Jon. — Robert's  Ruling  MaoMne.    [/n/m,  p.  878.] 

IXmes,  eth  and  2Sth  March,  1885. 
EngL  Meoh^  XLL  (1885)  p.  SO. 
MiOHAiL,  A.  D.— See  Nelson,  E.  M. 

Micrometer,  Standard,  report  of  Oommittee  on, — ^with  reports  of  G.  E.  Fell,  W.  A. 
Bogera,  and  W.  A.  Anthony. 
[Reports  **  the  result  of  the  effort  to  obtain  copies  of  the  Standard."] 

/Voc  Amsr,  Soc.  Mhr^  7th  Ann.  Meeting,  1884,  pp.  220-7. 
Micro60opi8t,Whatisa?    [AipiYi,  p.  838.]  ^cmic^,  Y.  (1885)  p.  1G4. 

KsLBOii,  E.  M.— Microscopic  lUnmination. 

[^*  Right-angled  prisms  are  used  in  telescopes  for  the  pnipoee  of  economiiinc^ 
every  particle  of  light  In  the  Microscope,  howeyer,  even  with  a  1/2  in. 
wick  there  is  more  light  than  one  knows  what  to  do  with.*^ 

EngL  Meek,,  XL.  (1885)  p.  482. 

[Reply  to  query  by  G.  Hunt,  wproy  and  ftirther  denunciation  of  the 
^  oblique  ught  and  strin  business."] 

/Mi.,  p.  560. 

„        „       Brass  and  Glass. 

[(1)  Testing  the  different  sectors  of  Objeoti?ea,  nipra,  p.  824.  (2)  Simple 
condenser,  mora,  p.  827.] 

Ibid^  XLL  (1885)  p.  34  (2  figs.). 

M        n         Standard  thickness  of  glass  slips,  and  remarks  by  A.  D.  Michael 
and  W.  B.  Carpenter.    [Supra,  p.  329.] 

J<mm,  QfuK  Micr.  avb,  II.  (1885)  pp.  120-1. 

Oculars,  report  of  the  Oommittee  on,  with  appendix  of  extracts  from  paper  by 
F.  Crisp  on  "  Optical  tube-length,"  Vol.  III.  (1883)  p.  816. 
Proc,  Amer,  Soc.  Micr.,  7th  Ann.  Meeting,  1884,  pp.  228-38  (1  fig.)  and  277. 
Phillifs,  p.  a. —  AmphipUura  pellucida — ^to  Dr.  Royston-Pigott 

[In(}uiry  as  to  how  iiftr  his  experimental  proofs  (infra)  go  against  the  Abbe 
diffraction  theory.] 

Fngl.  Mech,,  XL.  (1885)  p.  560. 

Photo-microgrsph^  at  the  Health  Exhibition. 

[A  description  of  the  aeroscopes,  culture-cells,  sterilizing  and  other 
apparatiu,  Microscopes,  photo-micrographs  and  apparatus.    Past,'] 

Amer.  Mon.  Micr.  J<mn.,  VI.  (1885)  pp.  28-32, 
from  Brit.  Joum.  of  Photography. 

'*  PBisiiATiQUS." — Conical  Illumination  for  opaque  objects. 

[Consists  of  a  glass  paraboloid  in  immersion  contact  with  the  upper  surface 
of  the  slide  having  a  cylindrical  hole  in  the  centre  for  the  objective  to 
pass  through  and  focus  on  the  object.  **  Gtonma  Sigma  **  points  out  that 
none  of  the  rays  reflected  from  the  back  surface  could  possibly  reach  the 
object  unless  the  cylindrical  opening  is  filled  with  oil,  and  not  many  even 
then  I] 

Engl.  Mech.,  XL.  (1885)  p.  520  (1  fig.). 

Queen,  J.  W.^Note  on  Centering  the  Illuminating  Beam.    [Post.] 

Micr.  Bulletin,  U.  (1885)  p.  1  (4  figs.). 

Rogers^  (W.  A.)  Stage-micrometer.    [Supra,  p.  330.] 

Amer,  Mon.  Micr.  Joum.,  VI.  (1885)  p.  38. 

„  „         See  also  Micrometer. 

Royal  Microscopical  Society,  visit  of  deputation  from,  to  the  American  Society  of 
Microscopists.  Proc.  Amer.  Soc.  Micr.,7ih  Ann.  Meeting,  1884,  pp.  262,  269.271. 
RoTSroN-PiGOTT,  G.  W. — Amphipteura  pellucida. 

[Result  of  examination  witii  the  Diatomesoope.] 

£ngl.  Mech.,  XL.  (1886)  p.  520. 
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BoTSTON-PiGOTT,  G.  W. — Amphipiewra  peUuoida  and  diffraotioD.    I. 

[Reply  to  P.  A.  Phillips,  supra.  AI0O  the  following,  "  With  proper  preoan- 
tioDB  the  limit  of  angular  yidon  or  linear  diameter  in  my  experience  lies 
beyond  the  1/1,000,000  in.  with  the  best  glasses  and  finest  manipolation."] 

Ibid,,  XLI.  (1885)  pp.  85-^. 
Sachs'  (J.)  Heating  apparatus.    [Post.']  Mcr.  Bulletin,  II.  (1885)  p.  6, 

from '  Saohs'  Text-book  of  Botany,'  p.  658. 
Sghulttb,  E.  a. — ^Electrioal    Illumination  in  Miorofloopy:   Experiments  and 
Views  of  Dr.  H.  van  Heuiek  and  T.  Stein. 
[Principally  an  abstract  of  Dr.  Stein's  paper,  supra,  p.  803.] 

Joum.  New  Tori  Micr.  80c.,  L  (1885)  pp.  1-6  (4  figs.), 

and  cf.  also  pp.  1^20,  22-4. 
Sexton,  L.  R.,  Obituary  of. 

Proc,  Amer.  Soc,  Mior.,  7th  Ann.  Meeting,  1884,  pp.  251-^. 
Short  V.  Long  Body-tubes. 

[Further  discussion  by  B.S0.  (better  results  with  a  7  in.  or  8  in.  than  10  in.), 
M.Q.M.G.  (refers  to  paper  on  '*  Optical  tube-length,"  VoL  UL  (1888) 
p.  816),  and  Inyicta.]  JSngL  Mech,,  XL.  (1885)  p.  457. 

SorTHALL,  G. — Photo-micrography. 

[As  to  ttie  wide  differences  between  the  natural  and  artificial  representations 
of  the  same  object.]  Knowledge,  VU.  (1885)  p.  181. 

St.  Glaib,  B.  W. — ^A  new  Electric  Lamp. 

[Incandescence  lamp ;  battery  with  6  cells  and  holding  5  oz.  of  fiuid.  It  has 
been  in  use  for  more  than  a  year.  The  President  referred  to  it  as  **the 
best  for  brilliancy  yet  brought  before  the  Society."] 

Joum.  Hew  Fork  Jiicr.  80c.,  L  (1885)  p.  42. 
Steam's  (0.  H.)  Electric  Lip:hts  for  the  Microscope. 

[Brief  description,  with  illustrations,  of  apparatus  described  Vol.  m. 
(1883)  p.  29.    Also  reference  to  Stein's,  supra,  p.  303.] 

Science,  V.  (1885)  p.  142  (3  figs.),  from  *  Science  et  Nature/ 
Stunhiil,  A. — Zur  Orientirung  fiber  OojektiTe  auszwei  Linsen  und  ihre  Fehler. 
(On  the  orientation  of  Objectives  of  two  lenses  and  their  abeirations). 
[Telescope  Objectives.]     Centr.-Ztg.  /.  Optik  u.  Mech.,  YI.  (1885)  pp.  87-40. 
ToUes,  B.  B.,  Portrait  of. 

Proc.  Amer,  800.  Mtcr.,  7th  Annual  Meeting,  1884,  Frontispiece. 
YoROi,  0.  M. — Photographic  Methods. 

[L  Formulas  for  printing  solutions  (Blue  prints.  Black  prints.  Cheap 
proof  solution).    II.  O>mpound  negatives,  supra,  p.  831.] 

Amer,  Mon.  Micr.  Joum.,  YL  (1885)  pp.  13-4. 
Wabd,  B.  H.— The  Iris  Bluminator.    [Supra,  p.  326.] 

Proc.  Amer.  Soc.  Micr.,  7th  Annual  Meeting,  1884,  pp.  160-1  (1  fig.). 
Amisr.  Mon.  Micr,  Joum.,  YI.  (1885)  pp.  14-5  (1  fig.). 
^       „        New  Lens-holder.    [Supra,  p.  317.] 

Proc.  Amer.  Soc  Micr.,  7th  Annual  Meeting,  1884,  pp.  162-4  (1  fig.). 

The  Microscope,  Y.  (1885)  pp.  3^4  (1  fig.). 
Weisiger,  W.  E.,  Obituary  of« 

Proc.  Amer.  Soc.  Micr.,  7th  Annual  Meeting,  1884,  pp.  250-1. 
WnnxN,  H. — ^Mittheilungen  aus  dem  physiologischen  Institute  dor  Ilniversitftt 
Rostock  i.  M.    7.  Die  Patent-Anschlussklemme  und  ihre  Anwendung.    (The 
Patent  Junction  Clamp  and  its  use.)    [Svpra,  p.  316.] 

Zeitschr.f.  Instrumentenk.,  Y.  (1885)  pp.  18-9  (3  flg8.> 
Whitrxt,  J.  E.— A  cheap  and  efficient  life-box.    [Supra,  p.  330  J 

Proc.  Amer.  Soc.  Micr.,  7Ui  Ann.  Meeting,  1884,  p.  215. 
Woodward,  J.  J.,  Obituary  of. 

Proc,  Amer,  Soo,  Micr.,  7th  Ann.  Meeting,  1884,  pp.  253-7. 
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0.  OoIleetiBff  9  Konnting  and  Xzamining  Objects,  fte. 

Modilled  Hardening  Prooess  fbr  the  Central  Vervons  Syitem.^— 
It  is  diffioult  to  obtain  the  hnman  brain  in  a  fresh  condition,  86-48 
honra  generallj  elapaing  alter  death  before  it  is  available  for  examina- 
tion. Giacomini  propoeee  the  following  prooeee  to  give  the  prepara- 
tion greater  firmneae  and  elasticity. 

After  the  preparation  has  been  hardened  in  Mfiller^s  fluid,  in- 
stead of  putting  it  in  alcohol  it  is  placed  for  some  days  in  a  6  per 
cent.  sabUmate  solution,  which  is  renewed  every  day  nntil  it  is  no 
longer  coloured.  If  left  in  the  fluid  too  long,  the  preparation  beccnnes 
bladic,  or  if  not  long  enongh,  small  black  points  will  appear.  It  is 
yery  elsstic  and  firm,  and  yery  thin  sections  can  be  cut,  and  it  stains 
well  with  ammonia-carmine. 

Preparing  Meroblastic  Ova^f 

The  following  are  0.  Eupffer's  methods : — 

Septilian  Ova, — The  oya  taken  from  the  oyiduct  are  opened  in  a 
dilute  solution  of  0*1  per  cent,  osmic  acid  and  the  albumen  removed 
as  far  as  possible.  The  osmic  acid  is  then  turned  off  and  a  weak 
1/3  per  cent,  solution  of  chromic  acid  added  for  24  hours.  With 
a  fine  pair  of  Bcissors  the  germinal  area  is  cut  round  just  outside  its 
margin,  and  after  it  has  been  completely  encircled  with  the  incision, 
floated  carefully  off  from  the  body  of  the  yolk.  The  yolk  and  acid 
are  next  removed,  and  a  copious  supply  of  dean  water  added,  which 
must  be  several  times  renewed.  It  is  then  put  for  8  hours  in 
Calberla's  fluid  (&  a  glycerin,  water,  and  absolute  alcohol  in  equal 
parts),  hardened  in  90  per  cent,  alcohol,  and  stained  in  Bohm's 
carmine  acetate  for  24  hours. 

Tdeoiiean  Ova  (T.  fano). — Ohromic  add  (1/8  per  ceni),  24  hours. 
Distilled  water  for  2  hours.  The  egg-membrane  expands,  and  may 
now  be  easily  removed.  Wash  in  distilled  water  12  hours.  Absolute 
alcohol,  glycerin,  and  aq.  dist.  in  equal  parts  for  4  hours.  Absolute 
alcohol.  Bdhm's  carmine  acetate  (1  to  2  days).  Mixture  of  water 
and  glycerin  (equal  parts),  and  1/2  per  cent  hydrochloric  add,  for  a 
few  minutes.  Wash  in  water  f  4  to  6  hours).  Absolute  alcohol 
(12  hours)  preparatory  to  imbedding  in  paraffin. 

Earyokmetic  figures  are  brought  out  with  great  distinctness. 

Hydrogen  Peroxide  as  a  Bleaohinff  Agentt— J.  D.  Hyatt  finds 
this  to  be  very  successful  for  insects.  A  flea,  for  instance,  thus  bleached 
shows  the  heart  and  aU  the  other  internal  organs  clearly  and  per- 
fectly and  in  their  proper  place.  The  respiratory  system  is  parti- 
cularly fine.  In  the  process  of  decoloration  by  liquor  potassaa,  these 
delicate  structures  are  dther  partly  or  quite  destroyed. 

*  '  Fascia  dentata  del  grande  ippooampo  nel  oenrello  umano.*  Torino,  1883, 
pp.  66-7.    Zeitsohr.  f.  Wiaa.  Mikr.,  i.  (1884)  pp.  449-51. 

t  Arch.  f.  Anat.  n.  Physiol.  (Anst.  Abtheif.)  1882,  p.  4.  Of.  Amer.  Natiual., 
xix.  (1885)  p.  332,  and  Lee's  Miorotomists'  Vade  Mecom,  1885,  p.  816. 

\  Joiirii.  New  York  Mior.  Soc,  i.  (1885)  p.  22. 
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Bixdodide  of  Meronry  and  Potasainm  as  a  Swelling  AfgeiDi,* — 
L,  Dippel  finds  that  a  solution  of  iodide  of  mercury  in  iodide  of 
potassimn  possesses  the  property  of  causing  the  innermost  layer  of 
the  cell-widl  to  swell  while  the  other  layers  remain  unchanged.  The 
preparations  after  carefully  washing  can  be  preserved  in  glycerin  or 
oaldum  chloride.  The  degree  of  concentration  of  the  solution  re- 
quires to  be  tested  for  each  ob^'ect. 

The  inner  layer  can  be  stained  without  the  others.  The  sections 
should  be  placed  for  some  hours  in  an  aqueous  solution  of  fuchsin, 
and  after  washing  the  inner  layer  will  be  found  at  the  thinnest  points 
to  be  stained  a  pale  red.  A  dilute  solution  of  hflomatoxylin  gives  a 
pale  violet  stain. 

Eriioki's  Hardening  Solution.! — ^This  is  a  variation  of  Muller's 
solution.  The  latter  is  composed  of  bichromate  of  potash,  2-2^  parts ; 
sulphate  of  soda,  1  part ;  and  water,  100  parts ;  the  duration  of  the 
reaction  being  about  the  same  as  with  the  simple  solutions  of  chromic 
salts. 

Li  Erlicki's  solution  the  sulphate  of  soda  is  replaced  by  1/2  p.  c. 
sulphate  of  copper.  The  hiurdening  properties  are  superior  to  &ose 
of  Mtiller's  solution.    It  is  now  very  generally  employed  in  Germany. 

Bohm's  Caimine  Acetate.^  —  Bohm  proposes  the  following 
formula : — 

Three  to  four  grms.  carmine  are  pulverized  in  200  grms.  water, 
and  ammonia  is  added  by  drops  until  die  solution  becomes  cherry-red 
(the  carmine  should  now  be  fully  dissolved).  Acetic  acid  is  then 
slowly  added  until  the  colour  becomes  brick-  (or  sealing-wax-)  red. 
The  addition  of  acetic  add  should  be  accompanied  with  stirring,  and 
should  cease  the  moment  the  change  in  colour  is  effected.  Then  filter 
until  no  trace  of  a  precipitate  remains. 

If  the  colour  is  not  sufficiently  deep,  a  few  drops  of  ammonia 
should  be  added  before  filtering,  and  the  solution  left  in  an  open 
vessel  until  the  smell  of  ammonia  is  not  perceptible. 

Objects  may  be  left  for  24  hours  or  more  in  the  fluid  (or  longer  if 
they  are  more  than  1  mm.  in  thickness).  The  deep  stain  should  be 
paiiially  removed  by  immersion  in  a  mixture  of  water  and  glycerin 
(equal  parts),  with  1/2  per  cent,  hydrochloric  acid,  for  a  few  minutes. 

Staining  Method  for  Karyokinetic  rigure8.§—P.  Baumgarten 
finds  the  following  an  excellent  method.  Place  the  sections  for 
24  hours  in  a  dilute  alcoholic  solution  of  faohsin  (8-10  drops  of  con- 
centrated solution  in  a  watch-glass  of  water),  then  rinse  in  absolute 
alcohol,  then  for  4--5  minutes  in  a  concentrated  aqueous  solution  of 
methyl-blue,  dehydrate  for  5-10  minutes  in  absolute  alcohol,  and 
lastly  place  in  oil  of  cloves.  The  effect  of  the  methyl-blue  is  to 
remove  the  red  stain  almost  entirely  from  all  parts  except  the  nuclei. 


159  and  403. 

^ ^ .  ,  1882,  p.  4.  Amer.  Natural.,  xix. 

(1885)  pp.  882-^.      Lee's  MieTcrtDmists'  Yade  Mecum,  p.  54. 
§  Zeitachr.  f.  Wiaa,  Hikr.,  i.  (1884)  pp.  415-7. 
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The  anthor^s  nuun  object  wm  the  examination  of  the  oella  of 
tubercle  for  which  the  chromic  acid  procees  was  found  unsuitable. 
If  it  ifl  desired  to  examine  the  bacilli  at  the  same  time,  the  sectionB 
should  first  be  placed  for  24  hours  in  a  dilute  alcoholic  solution  of 
methyl-violet  and  then  treated  with  the  fuchsin  and  methyl-blue. 
The  bacilli  are  stained  blue,  and  the  karyokinetic  figures  an  intense 
red.  It  is  advisable  to  leave  the  sections  only  5-10  minutes  in  the 
fuchsin  and  6-40  seconds  in  the  methyl-blue ;  if  left  longer  in  the 
fuchsin  the  bacilli  lose  their  stain. 

Sibesin  and  Eoiin.* — ^Prof.  H.  Fol,  after  expressing  and  throwing 
away  the  juice  of  black  currants  {Bibe$  nigrum)^  boils  the  skins  for 
some  hours  in  10  per  cent,  alum  solution.  The  resulting  deep  violet 
solution  may  conveniently  be  diluted  with  water,  and  after  the  lapse 
of  a  day  should  be  filtered,  and  may  then  be  used  for  staining. 

The  stain  resembles  in  its  effact  that  of  Boehmer's  hasmatoxylin, 
but  is  a  still  more  precise  nuclear  stain.  It  is  a  bright,  somewhat 
greenish  blue,  agreeable,  distinct,  and  permanent.  Alcohol  olvjects 
stain  quicker  than  chromic  acid  ones,  but  the  most  suitable  of  all  are 
bichromate  objects. 

A  ribesin  stain  may  be  followed  by  eosin-etaining,  or  a  double 
stain  may  be  at  once  obtained  by  adding  a  little  eosin  to  the  above 
ribesin  solution  and  filtering  (the  filtrate  should  be  cherry  red). 
Wash  out  with  alcohol  charged  with  a  little  eosin,  and  clear  witii 
clove  oil  also  charged  with  eosin.  The  blue  of  the  ribesin  remains 
fixed  in  the  nuclei.  In  many  respects  this  is  a  better  double  stain 
than  Benaut's  hiematoxylic  eosin. 

Plant's  Staininff  Process  for  the  Demonstration  of  Saprogenous 
and  Pathogenous  moro-orpfani8m8.t — ^H.  Plant  tabulates  the  methods 
of  investigation  for  the  vanous  micro-orgamsms ;  instructions  for  the 
examination,  choice,  and  treatment  of  ^e  material,  the  production 
and  treatment  of  the  preparations,  the  best  staining  reagents  and  their 
action,  methods  of  preservation,  &c.  In  the  case  of  the  pathogenous 
Schizomycetes,  the  different  methods  are  described,  for  each  species, 
of  the  various  investigators,  Eoch,  Friedlander,  Weigert,  &o.  The 
sections  are  as  follows: — A.  Saprogenous  Schizomycetes:  in  fluids; 
in  and  upon  solid  substances.  B.  Pathogenous  Schizomycetes:  iir 
Ihe  blood ;  in  organs ;  micrococci  in  Area  Celsi ;  Leptothrix  httccalii; 
Lepra ;  bacillus  of  cattle-disease ;  pneumoniaHSocci ;  recurrent  spiro- 
chfidte;  bacillus  of  glanders;  tubercular  bacilli;  typhus  bacilli.  0. 
Oregarina  —  moulds,  Ac:  gregarina;  favus  and  Oidium  lacHs; 
Actinomyces. 

Staining  the  Spores  of  Bacillus  tuberculo8i84-^A.  F.  Negri 
describes  a  method  he  has  found  successful  for  staining  either  &e 
spores  of  BaciUus  tuberculosis  or  the  organism  itself : — 

1.  Powdered  carmine,  gr.  0-5;  strong  ammonia,  oc.  1;  distilled 

*  Fol,  H^  <  Lehrbuoh  d.  vergL  Mikr.  Anatomie,'  1884,  pp.  183  and  196.  See 
Lee's  Microtomiatti'  Vade  Meoum,  1885,  p.  402. 

t  Plant,  H.,  •  Farbnng's-Methoden  zom  Nachweis  der  f  anlnisfl-enegenden  u. 
pathogenen  Mikro-organismen.'    2nd  ed.,  82  pp.  8yo,  Leipzig,  1884. 

t  Joum.  de  Microgr.,  viii.  (1884)  pp.  849-51.    From  *  Lo  Sperimentale.' 
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water,  cc  80.  This,  protected  from  dost,  is  exposed  to  the  air 
till  every  trace  of  ammonia  has  disappeared,  when  the  clear  flnid  is 
poured  off  and  the  sediment  thrown  away. 

2.  Commercial  alcohol,  cc.  100  ;  pure  hydrochloric  acid,  drops  20. 

8.  Concentrated  solution  of  picric  acid  in  distilled  water. 

4.  No.  2,  cc.  15 ;  No.  8,  cc.  15. 

6.  No.  4,  with  tiie  addition  drop  by  drop  of  No.  1.  Into  this  a 
small  crystal  of  thymol  is  dropped  to  preyent  the  growth  of  mycelium, 
and  the  preparation  is  kept  in  a  stoppered  bottle. 

6.  Methyl  violet,  gr.  0*7;  absolute  alcohol,  cc.  10;  anilin  oil, 
CO.  4.  To  this  when  the  colouring  matter  is  completely  dissolved 
is  added  distilled  water,  cc.  15. 

The  sputum  is  spread  in  a  uniform  but  not  too  thin  layer  on  a 
cover-glass,  and  then  dried  in  the  air  and  slightly  warmed.  It  is  next 
placed  in  a  watch-glass  with  the  preparation  upwards ;  some  of  No.  6 
poured  on  it  with  an  ordinary  indiarubber  drop-measure,  is  covered 
over  and  left  from  half  an  hour  to  an  hour  in  a  temperature  of  15°  0. 
It  is  then  washed  in  water  till  the  excess  of  colour  is  dissipated 
entirely,  when  it  is  put  into  No.  2  until  the  preparation  is  cleared, 
when  it  is  washed  in  a  fresh  quantity  of  the  liquid,  and  whilst  still 
moist  some  drops  of  No.  5  are  poured  on,  and  it  is  left  to  stand  for 
five  minutes.  The  excess  of  carmine  is  removed  by  draining :  it  is 
then  washed  anew  in  No.  2,  and  plunged  into  distilled  water,  twice 
renewed,  for  eight  to  ten  minutes.  The  preparation  is  then  dried  and 
mounted  in  pure  balsam. 

When  examined  under  the  Microscope  the  spores  appear  of  an 
azure-blue  inclosed  in  the  transparent  envelope  of  the  bacUlus,  on  a 
rose-coloured  ground. 

When  it  is  desired  to  colour  the  whole  badllus  instead  of  the 
spores  alone,  the  preparation  is 
washed,  after  being  subjected  to  . 
the  action   of  the  carmine,  in 
distilled   water   without   being 
placed  in  No.  2. 

Franootte's  Paraffin  Pilter.* 
— ^P.  Francotte  suggests  the 
apparatus,  fig.  88,  for  readily 
meing  paraffin  that  has  been 
used,  from  the  dirt,  fragments  of 
sections,  &c.,  which  after  a  time 
contaminate  it  A  B  is  a  double 
funnel  with  water  between  the 
two  casings,  the  inner  one  termi- 
nating in  a  bent  tube  T.  Blotting- 
paper  is  placed  inside  the  funnel 
and  a  spirit-lamp  applied  at  the 
bottom.  An  aperture  at  u  is  for  a  thermometer  and  one  at  u'  for 
supplying  water. 

liie  apparatus  will  also  enable  paraffin  to  be  obtained  at  any 

*  Bull.  Soo.  Belg.  Micr.,  xi.  (1885)  pp.  79-82  (1  pi.). 
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given  point  of  facdon.  Pieces  of  paraffin  are  plaoed  in  the  funnel 
and  heated  to  the  point  desired.  The  liquid  which  runs  out  of  the 
funnel  is  collected,  and  will  be  found  to  melt  at  the  temperature 
indicated  at  the  moment  of  filtering. 

Dr.  Franootte  also  suggests  that  the  funnel  A  B  may  replace  the 
vessel  B  in  his  vacuum  apparatus,  ante  p.  149,  one  of  &e  apertures 
being  used  for  the  barometer  tube  and  &e  other  communicating  with 
the  vessel  with  the  paraffin.  The  funnel  is  oooled  by  passing  water 
through  it. 

Parabolic  Mirror  for  Correction  of  too  hard  or  too  soft  Paraffin.* 
— Prof.  H.  Fol  suggests  that  if,  after  the  cutting  has  begun,  &e 
paraffin  is  found  to  be  too  hard,  it  may  be  softened  by  the  following 
simple  and  ingenious  expedient : — 

A  lamp  provided  with  a  parabolic  reflector  is  set  up  near  the 
microtome  in  such  a  position  that  the  heat-rays  of  the  flame  are 
thrown  by  the  reflector  on  to  the  imbedded  object.  The  right 
temperature  is  obtained  by  adjusting  the  distance  of  the  lamp.  If, 
on  &e  contrary,  the  paraffin  be  found  too  soft,  it  mav  be  hardened  by 
exposing  it  to  the  cooling  influence  of  a  lump  of  ice  placed  in  the 
focus  of  a  similar  reflector. 

Beck's  XTniversal  Microtome. — In  this  microtome  (fig.  84) 
Messrs.  Beck  have  very  ingeniously  combined  in  one  instrument  the 
means  for  cutting  sections  of  soft  tissues  under  all  the  varied  con- 
ditions required  in  this  class  of  work : — Istly,  for  cutting  consecutive 
sections,  which  are  carried  off  the  knife  by  a  continuous  ribbon. 
Sndly,  for  cutting  sections  when  frozen  by  eti^er.  Srdly,  for  cuttins 
unimbedded  sections.  4thly,  for  cutting  sections  with  a  long  diagoniS 
knife.  Special  arrangements  are  made  for  freesing  by  ice,  or  for  cut- 
ting substances  under  spirits  if  desired.  The  Schuize  form  has  been 
adopted  as  the  basis  of  the  instrument,  the  main  frame  consisting  of 
a  solid  iron  base  and  an  upright.  The  latter  carries  on  one  side  a 
carefully  planed  out  Y-shaped  groove  A,  on  which  a  heavy  brass 
block  B,  to  which  the  knife  is  attached,  slides  with  great  accuracy 
and  ease.  To  this  block  and  behind  the  knife  the  apparatus  carrying 
the  revolving  ribbon  0  is  clamped.  This  is  readily  removed  when 
desired. 

On  the  other  side  of  the  upright  is  a  vertical  slide  working  in  a 
dovetail,  and  carrying  the  mechuiism  to  which  the  object-holder  is 
attached.  The  various  modes  of  holding  the  object  are  shown  at — ^D 
when  the  object  is  imbedded  in  paraffin  for  ribbon  cutting ;  E  when 
the  object  is  frozen  by  ether ;  and  F  when  it  is  clamped  in  the  holder. 
The  socket  into  which  the  object-holder  fits  has  rectangular  move- 
ments controlled  by  the  two  thumb-screws,  so  that  the  object-holder 
can  be  placed  in  any  position.  The  whole  is  moved  up  and  down  by 
the  lever  seen  in  front  of  the  upright,  which  brings  it  in  contact  with 
the  top  of  a  highly  polished  steel  screw  of  very  delicate  construction, 
upon  which  it  rests.    To  this  screw  is  attached  a  large  ratchet 

*  Fol,  H.,  'Lehrbnch  d.  vergl.  Mikr.  Anatomie,'  1884,  p.  128.    Of.  Lee'a 
MicrotomiBts'  Vade  Meoun,  1885,  p.  401. 


ZOOLOaZ  AKD  BOTANY,   KIOBOBOOPX,   KTO.  345 


346 


sniiiusT  or  odbbsht  bbuschb  siumia  to 


wlieel  O,  which  ia  aotomatia  in  its  action,  being  mored  forwud  u^ 
distanoe  reqnind  Bt  each  stroke  of  the  knife.  This  movement  is 
adjtuted  hj  ■  Msrew  «t  the  side,  b^  which  the  nnmber  of  teeth  mared 
forward  at  each  stroke  is  determined.  If  the  LDstrament  is  so 
adjusted  that  the  wheel  moTee  one  tooth  at  each  stroke  the  thickaess 
of  the  section  will  be  1/3600  in,  or  7/i,  and  so  on  np  to  10  teeth  or 
1/360  in.  (70  /i). 

The  arrau||emeiit  for  ribbon  cutting  ooneista  of  two  dnuns  H  H 
oarrjing  the  nbbon  0.  The  distance  the  ribbon  moves  is  regulated 
bj  a  small  ratchet  wheel  I,  capable  of  minute  adjoBtment  and  Taryiog 
aooording  to  the  toeadth  of  the  section  cat 

The  ether  freeser  consists  of  an  indiambber  tnbe  oommnnieating 
with  a  chamber  E  npon  the  ontside  of  which  the  object  to  be  frozen  is 
placed;  a  hand-bellowB  K,  an  intermediate  regulating  Uadder  L, 
and  a  bottle  U  in  which  the  ether  is  placed,  and  into  which  the  two 
tnbea  for  the  ether  and  drainage  are  fitted. 

The  sine  tray  N  holds  any  droppings. 

If  desired  a  crank  movement  can  also  be  applied,  whereby  a  em- 
tinnons  motion  is  gives  to  the  knife  carrier  and  to  the  ribbon 
appaiatns. 

The  advantage  is  obvions  of  having  a  simple  mioratorae  to  which 
a  simple  ribbon  apparatus  can  be  attached  when  it  ia  desired  to  cut 
series  of  sections,  and  which  does  not  interfere  with  the  ordinary  nse 
of  the  instrument. 

Keiohert's  Simple  Hand-IIioroteme — Figs.  8S  and  86  show  the 
simple  hand-microtome  of  G.  Beichert  for  objects  of  16-26  mm.  in 
diameter. 

A  metal  cylinder  has  at  the  lower  end  a  disk  a  with  an  exoentric 
aperture.    One  end  of  a  lever  b  within  the  cylinder  passes  throngh 

Via.  8S.  Fio.  S& 


the  apertnre,  while  the  other  presses  uainst  the  piece  of  pith  e  used 
for  imbedding,  and  the  piessaie  can  be  increased  or  diminished  aooord- 
ing OB  a  is  rotated.    Over  the  npper  end  of  the  cylinder  is  fitted  a 
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shorter  one,  Laving  a  fine  ficrew-thread  terminating  in  r.  The  clamp- 
screw  d  fixes  it.  A  ring  /  with  a  screw-thread  works  in  that  on  the 
short  cylinder,  its  upper  edge  serving  as  a  gnide  for  the  knife.  By 
rotating  the  ring  it  is  lowered  and  more  of  £e  object  to  be  oat  exposed 
to  the  knife.  The  divisions  on  the  ring  mark  1/10  mm,  in  the  thick* 
ness  of  the  sections. 

Beiohert's  Microtome  Object-clamp. — 0.  Beichert  now  supplies 
for  use  with  his  microtomes  tiie  clamp  diown  in  figs.  87  and  88.  The 
object  is  fixed  between  two  plates,  one  of  which  is  movable  and  is 


Fio.  87. 


Fio.  88. 


controlled  by  the  screw  on  the  left.  A  universal  motion  is  given  to 
the  clamp  by  a  ball-andnaocket  arrangement  shown  in  section  in 
fig.  88,  so  that  it  can  be  set  at  all  inclinations. 

Improvements  in  Microtomes  and  Knives.* — ^P.  Francotte  sug- 
gests attaching  to  the  plate  of  the  Banvier  microtome,  on  each  side  of 
file  opening,  two  pieces  of  glass,  0*5  cm.  broad,  and  of  exactly  equal 
thickness.  These  will  serve  as  slides  for  the  razor,  which,  owing  to 
the  reduction  of  friction,  will  move  more  regularly,  and  thus  perfectly 
parallel  sections  will  be  obtained  which  it  is  otherwise  difficult  to  do^ 

Another  suggestion  is  to  attach  two  pieces  of  glass,  1  mm.  thick, 
to  the  plane  fa^  of  the  razor,  a  little  less  in  leng£  thiui  the  breadth 
of  the  blade,  so  as  to  leave  the  edge  free.  The  glass  would  be  better 
replaced  by  metal,  but  that  wo^d  require  a  specially  constructed 
kxufe  which  it  is  the  object  of  his  suggestions  to  avoid. 

Bogers'  Section-Cutter.t — W.  A.  Bogers  describes  a  form  of 
section-cutter  suggested  by  part  of  the  medhanism  employed  in  the 
comparator  of  Princeton  OoUege.  New  tree-ways  upon  which  the 
Microscope-plate  moves  are  the  cores  of  very  long  magnets,  and  it  was 
found  that  the  pulling  force  required  to  move  &e  plate  under  the 
action  of  a  current  developed  by  four  bichromate  cells  was  about 
185  lbs. 

The  apparatus  now  proposed  obviates  the  uncertainty  as  to  the 
mechanical  indication  of  the  thickness  of  the  sections  as  well  as  the 
uncertainty  with  reference  to  its  rigidity  and  tha  number  of  parts  by 

*  Ball.  Soo.  Belg.  Hier.,  xi.  (XS85)  pp.  84-5. 

t  Proo.  Anu;r.  Soc.  Micr.,  7th  Ann.  MeetiDg,  1884,  pp.  191-8. 
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which  the  increment  of  motion  is  given.  It  conskts  of  (a)  A  bed- 
plate of  iron  abont  15  in.  long  by  6  in.  in  breadth,  having  elevated 
walls  on  each  side  and  running  the  entire  length.  The  cores  of  two 
or  more  magnets  project  through  this  bed-plate,  being  fastened  be- 
neath. (6)  A  rectangular  plate  moving  freely  between  the  walls  of 
the  bed-plate,  and  resting  directly  upon  the  cores  of  the  magnets. 
(e)  A  Microscope-arm  attached  to  the  bed-plate  in  such  a  way  that  a 
ruled  metal  plate  attached  to  the  moving  plate  can  be  brought  under 
the  objective,  (d)  A  simple  means,  eifiier  by  a  lever  or  a  screw,  of 
running  the  rectangular  plate  over  any  distance  indicated  by  the 
scale,  (e)  The  mechanism  for  holding  tho  object  upon  the  rectangular 
plate  ana  for  moving  the  knife. 

The  object  being  mounted  for  cutting,  each  increment  of  motion 
is  obtained  by  moving  the  rectangular  plate  over  a  given  distance 
under  the  Microscope.  There  can  be  no  mistake  about  the  magnitude 
of  this  motion,  because  it  can  be  at  any  time  verified  by  rea^ig  the 
scale.  In  order  to  fihsten  the  plate,  preparatory  to  making  the  section, 
we  have  only  to  turn  a  switoh  and  complete  the  circuit  By  the 
principle  employed  there  can  be  no  disturbance  during  this  operation, 
and  this  fact  can  be  verified  by  again  reading  the  scale. 

Preparing  Thin  Sections  of  Shells  and  Teeth.* — E.  Ehrenbaum 
recommends  that  before  grinding  thin  sections  of  teeth,  shells  of 
molluscs,  foraminifera,  &o.  (especially  small  objects),  they  should  be 
placed  in  a  verv  fluid  and  not  too  warm  mixture  of  10  parts  colo- 
phonium  (rosin)  and  1  part  ordinary  wax,  the  latter  serving  to 
reduce  the  brittleness  of  the  former.  It  is  quite  transparent,  and  the 
object  can  be  oriented  in  any  desired  position  in  the  grinding.  The 
objects  should  be  placed  in  the  mixture  and  after  a  short  time  lifted 
out  with  the  forceps  with  as  much  as  possible  of  the  mixture  hanging 
to  them,  and  allowed  to  cooL  Or  the  mixture  with  the  object  may  be 
poured  in  a  very  small  paper  box. 

The  grinding  is  done  on  a  glass  plate  with  emery  powder  of 
various  degrees  of  fineness.  When  one  side  is  smooth,  the  section  is 
attached  to  the  slide,  and  the  other  side  similarly  ground  down  and 
polished.  It  is  then  washed  with  oil  of  turpentine  and  (moistened 
with  the  oil)  left  under  a  bell  glass  to  clear  and  render  it  transparent. 
The  remainder  of  the  imbedding  material  is  best  removed  with 
chloroform. 

If  the  section  is  damaged  and  likely  not  to  hold  together,  it  can  be 
mounted  without  dissolving  the  colophonium,  which  when  pure  is  little 
inferior  to  Canada  balsam.  In  this  case  the  slide  should  be  warmed 
very  gently  or  some  drops  of  chloroform  run  over  it  before  the  cover- 
glass  is  put  on. 

Bapid  Method  for  Making  Bone  and  Teeth  Sections.t — ^Under 
this  heading  E.  T.  Nealey  describes  a  process  which  consists  of  using 
only  perfectly  fresh  tissue  and  grinding  down  first  one  side  and  then 
the  other  of  the  tooth  or  sawn  section  of  bone  on  a  dentist's  lathe 

*  Zeitsohr.  f.  Wiss.  Hikr.,  I  (1884)  pp.  414-5. 
t  Amer.  Mon.  Mior.  Jonrn.,  y.  (1884)  pp.  142-4. 
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with -ft  8ot  of  emery  wheels.  He  usee  the  palmar  sorfiAce  of  the  index 
finger  to  prees  the  section  against  the  stone.  '*  If  a  part  of  the  ball 
of  the  finger  happens  to  come  in  contact  with  a  finely  polished  and 
well-moistened  stone  it  will  have  bat  little  if  any  e£Geiot  upon  the 
epidermis." 

A  tooth  can  thns  be  made  ready  to  momit  in  thirty  minutes  alter 
its  removal  from  the  jaw,  and  the  following  advantages  are  claimed 
for  the  method  over  the  older  ones,  viz.,  "  rapidity  of  preparation,  and 
thereby  the  specimen  retains  all  of  its  original  t^iacify.  It  does  not 
carl  up  or  become  brittle,  and  thns  one  is  enabled  to  get  a  larger  and 
more  perfect  specimen ....  Perfect  longitudinal  sections  of  teedi  have 
been  made  in  this  way  which  were  so  thin  that  they  would  bend  under 
their  own  weight.  This  would  be  simply  impossible  in  a  tooth  that 
had  become  dry  during  the  old  process,  as  they  become  too  brittle  to 
allow  of  such  extreme  reduction.  The  rapidity  of  reduction  and 
preparation  readily  admits  of  staining  the  protoplasm  of  bone  sections 
before  retrogression  sets  in,  and  thereby  their  value  is  greatly 
enhanced." 

Staining  and  Mounting  Pollens  and  Smuts.*  —  Bev.  J.  T. 
Brownell  gives  the  following  as  an  original  method : — 

"  Place  a  blank  slide  on  the  turntable ;  apply  a  small  drop  of  the 
staining  fluid  to  the  centre  of  the  slide  and  place  in  it  the  requisite 
amount  of  pollen  and  spread  it  evenly  on  tike  glass  by  placing  the 
sharp  point  of  a  teaser  in  the  centre  of  the  mass,  and  drawing  it 
gently  to  one  side  while  the  slide  is  rapidly  revolving,  washing  away 
the  superfluous  stain  by  dropping  clean  alcohol  on  the  mass  of  pollen, 
using  for  this  purpose  a  sharp-pointed  teaser;  wipe  away  the  out- 
flowing fluid  by  the  use  of  a  small  piece  of  clean  olom  rolled  up  neatly 
and  applied  to  the  outer  edge  of  the  waste  fluid,  gradually  moving  h 
inward  as  the  slide  revolves,  until  only  a  small  circle  is  left  covered 
with  pollen.  Allow  a  few  moments  for  the  alcohol  to  thoroughly 
evaporate  firom  this;  then  apply  a  minute  drop  of  spirits  of  tur- 
pentine, so  that  the  balsam  may  permeate  the  mass  without  inclosing 
air-bubbles.  Next  apply  the  balsam,  dropping  it  in  a  ring  around  the 
pollen^  and  moving  it  up  to  the  centre  by  placing  the  edge  of  a  small 
chisel  held  upright  to  the  surface  of  the  slide,  and  at  an  angle  such 
as  to  gather  it  (tiie  balsam)  together  as  the  slide  revolves.  Now  lay 
on  the  cover-glass  and  settle  it  well  into  place,  applying  pressure 
(with  a  tremiQous  motion  of  the  hand)  sufficient  to  bring  all  the 
pollen-grains  to  a  common  plane,  but  yet  so  as  to  avoid  crushing 
them.  Bemove  the  superfluous  balsam,  using  the  small  chisel  as 
before,  only  setting  it  so  as  to  throw  the  balsam  away  from  the  cover 
into  an  outer  ring,  which  operation  serves  also  to  accurately  centre 
the  cover-glass ;  and  lastly,  using  a  wider  chisel,  take  up  this  ring 
of  balsam,  and  the  slide,  famished  with  a  temporary  label,  is  laid 
away  to  cure." 

Practical  suggestions  are  given  as  to  collecting  clean  pollen, 
preserving  it  for  foture  use,  avoiding  mixing,  teasers,  chisels,  &o, 

*  Proc.  Amer.  Soc.  Mior.,  7th  Ann,  Meeting,  1884,  pp.  212-3. 
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It  18  added  that  ^  all  that  has  been  said  applies  equally  to  the 
moimtiiig  of  smuts,  save  that  these  being  dark  in  oolonr  do  not  need 
to  be  stained,  which  is  also  true  of  nuuiy  pollens." 

Brownell  Turntable.* — ^Bey.  J.  T.  Brownell  has  oonstmcted  a 
turntable  ^fig.  89)  npon  the  general  plan  of  that  devised  some  years 
ago  by  0.  IL  Kinney  bat  wi£  seyenJ  important  improvements. 

Fio.  89. 


Fig.  89,  which  is  reduced  to  one-third  of  full  size,  represents  the 
table,  front  view.  The  stand  A  is  made  of  wood,  wim  the  open 
chambers  A'  A''  A'",  affording  a  convenient  place  for  laying  the 
various  utensils  in  use,  and  also  for  packing  them  together  with 
materials,  &c.,  for  transportation.  The  head-block  B  is  of  solid  brass 
44  X  1  in.,  and  1/4  in.  thick.  It  stands  on  a  spindle  C  5  in.  long, 
vdiich  is  supported  by  the  metallic  collars  D  and  E.  The  lower  end 
of  the  spindle  is  dressed  to  a  sharp  point,  and  rests  on  a  plate  of 
polished  agate  underneath  the  collar  E.  A  couple  of  inches  of  the 
central  portion  of  the  spindle  are  milled,  and  the  instrument  is  run 
by  the  tips  of  the  fingers  of  the  left  hand  placed  against  this  milled 
portion,  while  the  hand  is  steadied  bv  resting  the  mumb  against  the 
pillar  F.  The  revolution  of  the  slide  is  thus  under  the  complete 
control  of  the  operator,  who  can  readily  keep  it  in  uniform  motion, 
quick  or  slow,  for  any  desired  length  of  time.  Fig.  90  shows  the 
upper  side  of  the  head-block,  with  a  glass  slip  held  in  place. 

The  clutches  a  (fig.  90)  are  set  so  as  to  grasp  the  slip  diagonally, 
bringing  it  to  a  true  centre,  and  at  the  same  time  leaving  one  of  its 
comers  projecting  8/8  in.  on  either  side  for  convenient  handling. 
The  clutches  are  secured  in  position,  being  screwed  &8t  to  the  brass 
blocks  X  (fig.  91),  which  move  firmly  but  freely  through  the  grooves 
cut  for  them.    The  lever-bars  y  are  attached  to  these  blocks  by  the 

*  Proc.  Amer.  Soc.  Micr.,  7th  Ann.  Meeting,  1884,  pp.  173-5  (3  AgsJ), 
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strong  soiewB  r,  and  are  connected  by  the  centre  bar  2,  which  is  let 
into  tiiem  by  a  mortice  and  held  by  the  pins  p.  The  olntches  are 
opened  for  tiie  reception  of  the  glass  slip  by  placing  a  finger  of  the 


Fia.  90. 


Upper  Side 


right  hand  against  the  milled  end  of  the  head-block  at  e  (or  c*),  and 
pressing  the  end  of  the  lever-bar  with  the  thmnb  at  d  (pT  d!).  The 
grasping  force  of  the  datches  is  secored  throogh  a  spiral  spring  « 


Fia.  91. 


(figs.  89  and  91),  coiled  aronnd  the  head  of  the  spindle,  as  shown  in 
the  figures. 

The  whole  rests  on  disks  of  rubber,  so  that  it  will  neither  slide 
about  nor  mar  any  surface  on  which  it  may  be  used. 
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Smith's  Mountiiig  Media.* — H.  L.  Smith  desoribes  his  oolonrlees 
medimn  (1*8  to  2*0  lefractive  index).  It  consists  of  arsenite  of 
antimony  (a  white  powder)  dissolved  in  liquid  chloride  of  arsenic 
nntil  a  somewhat  dark-colonred  honej-like  viscid  fluid  is  obtained, 
which  is  used  precisely  like  balsam.  Caution  is  required  in  the 
manufeusture,  which  should  be  done  in  small  quantities  and  in  a 
homoBopathic  vial.  This  should  be  about  one-third  filled  with  the 
chloride  and  some  of  the  arsenite,  say  one-third  the  bulk  of  the  liquid, 
added,  and  the  mixture  wanned  over  a  spirit-lamp  until  all  is  dis- 
solved; then  successive  portions  of  the  arsenite  are  added  and 
dissolved  until  the  viscid  fluid  is  obtained.  If  the  ingredients  are 
clean,  no  filtering  will  be  required.  In  mounting,  the  boiling  should 
be  prolonged  until  the  large  easily-formed  bubbles  of  the  excess  of 
chloride  disappear;  the  portion  outside  will  be  hard,  and  require  a 
sharp  edge  to  remove  it,  care  being  taken  not  to  disturb  the  cover. 
Aftcff  this  the  cover  and  adjacent  parts  can  be  washed  over  with  tuasue 
paper  moistened  with  hydrochloric  acid ;  not  water  or  alcohol,  as  they 
decompose  the  medium,  causing  it  to  become  an  opaque  white.  A 
wax  ring  is  the  best  protection  for  the  mount.  The  medium  improves 
with  age,  and  with  further  experiments  can,  it  is  hoped,  be  made  to 
give  permanent  mounts  by  obviating  the  tendency  to  deposit  crystals. 

The  deep-yellow  medium  (2*4  refractive  index)  Prof.  Smitii  pro- 
nounces to  be  entirely  permanent.  Its  composition  he  keeps  a  secret. 
It  is  to  be  regretted  Uiat  he  should  have  decided  to  inaugurate  such  a 
departure  from  the  ordinary  and  very  salutary  scientific  usage  in  such 
matters.  In  the  case  of  dealers  this  can  hardly  be  legitimately  ob- 
jected to,  but  we  hope  that  scientific  workers  in  general  will  not  be 
misled  by  Prof.  Smith's  example,  to  make  a  mystery  of  methods  and 
processes  which  they  have  hitherto  been  so  ready  to  make  known  for 
the  benefit  of  their  fellow-workers. 

Balsam  of  Tolu  as  a  Medium  for  Mounting. — ^Mr.  F.  Eittcm 
writes:  "It  is  stated  in  the  February  number  of  the  Journal  that  this 
medium  is  ol:jectionable  for  mounting  purposes,  as  crystals  are  apt  to 
form  in  it  sooner  or  later.  I  tried  it  i&ortly  after  residing  Dr.  Eain's 
recommendation  (early  in  September  last),  and  have  now  over  a 
hundred  preparations  in  the  medium.  In  February  I  went  through 
them  with  some  trepidation,  but  was  gratified  to  find  that  no  symptom 
cf  crystallization  had  appeared.  This  I  should  have  attributed  to  the 
short  time  that  had  elapsed  since  the  preparations  had  been  made,  had 
it  not  been  stated  that  recent  preparations  (made  about  the  same  time 
as  mine)  were  abeady  full  of  crystals.  I  can  only  account  for  this 
by  supposing  that  either  tolu  is  variable  in  its  composition,  or  that  my 
method  of  preparing  and  using  it  prevents  crystallization.  Dr.  Eain 
recommends  alcohol  or  chloroform  as  a  solvent ;  I  employ  benzole. 
I  remember  some  years  ago  inquiries  were  made  as  to  the  cause  of 
crystals  sometimes  occurring  in  preparations  made  with  balsam  or 
dammar  dissolved  in  chloroform.     As  I  never  found  them  in  my 

*  Proc.  Amer.  Soc.  Mior.,  7ih  Ann.  Meeting,  18S4,  pp.  186-90. 
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own  preparatioiiB  made  with  pnie  balsam,  I  attribnted  them  to  the 
chlorofonn. 

Shortly  after  I  began  nsing  tolu  a  correspondent  informed  me  that 
some  of  his  slides  were  spoilt  by  a  kind  of  crystallization,  which  he 
described  as  being  like  a  delicate  cobweb.  I  have  noticed  a  similar 
appearance  in  balsamed  slides  that  had  been  overheated,  and  in  con- 
sequence the  balsam  had  become  brittle.  I  have  sometimes  seen  the 
formation  of  it  when  cleaning  off  the  snperflnons  balsam ;  a  sudden 
change  of  temperature,  snch  as  the  heat  of  the  hand,  will  produce  it. 
The  appearance  is  caused  by  innumerable  fissures  permeating  the  film 
of  balsfun.  Tolu  if  hardened  too  much  will  no  doubt  act  in  the  same 
manner.  Being  of  slightly  higher  refractive  index  than  styrax,  it  is 
useful  for  many  forms,  and  I  hope  that  this  defect  may  be  remedied 
either  by  the  use  of  benzole  or  by  making  the  tolu  less  hard." 

M.  J.  Amann  also,*  as  the  result  of  nearly  three  years'  experience, 
considers  tolu  superior  to  Canada  balsam  and  equivalent  to  styrax. 
The  only  drawback  is  that  it  has  a  little  more  colour  than  the  latter, 
though,  like  styrax,  it  becomes  colourless  with  age  and  when  exposed 
to  the  light.  On  the  other  hand,  it  is  much  simpler  to  prepare.  It 
is  only  necessary  to  dissolve  1  part  of  the  balsam  in  2  or  8  parts  of 
chloroform,  then  filter,  and  it  is  ready  for  use. 

Mr.  C.  Van  Brunt,  however,t  confirming  a  statement  of  Mr.  E.  O. 
Day,  speaks  to  the  crystallization  of  balsam  of  tolu,  even  in  slides 
prepai^d  by  an  experienced  hand. 

Olyoerin  and  Balsam  Monnts.}— J.  S.  Eingsley,  referring  to  the 
praise  recently  given  to  glycerin  as  a  mounting  medium,  considers 
that  for  every-day  work  it  cannot  compare  with  balsam,  and  that  the 
difficulties  connected  with  the  use  of  balsam  have  been  over-stated. 
He  gives  the  following  comparative  statements,  the  first  being  the 
steps  required  with  balsam,  and  the  second  with  glycerin. 

a.  Harden  with  chromic  add.  h.  Dehydrate  with  alcohol  of 
different  grades,  e.  Transfer  to  chloroform,  d.  Transfer  to  paraffin, 
e.  Out  sections.  /.  Dissolve  paraffin  with  turpentine,  g.  Place  on 
slide  in  balsam  and  apply  cover. 

With  glycerin  we  follow  the  same  steps  to/,  and  then  we  have  to 
add  the  following : — 

g.  Get  rid  of  turpentine  by  alcohol.  A.  Place  on  slide  with 
glycerin,  and  apply  cover,    t.  Fasten  cover. 

It  seems  to  him  "  that  some  people  needlessly  take  nuiny  steps  in 
doing  microscopic  work  which  are  absolutely  needless.  For  instance, 
in  the  time  one  occupies  in  finishing  a  balsam  slide  he  could  mount 
another,  and  in  the  experience  of  the  writer  all  use  of  cements  for 
fastening  the  cover  in  die  case  of  balsam  mounts  is  unnecessary.'* 


in  PhorohonuL§ — ^B.  Hitchcock  referring  to  the  re- 
commendation to  use  Walton's  glucine  or  Bay's  coaguline  as  cements, 

*  Bull.  800.  Belg.  Mior.,  xi.  (1885)  p.  127. 
t  Journ.  New  York  Mior.  Soo.,  i  (1885)  pp.  41-2. 
i  Soienoe  Beoord,  iL  (1884)  pp.  269-70. 
§  Amer.  Mon.  Mior.  JourD.,  yi.  (1885)  p  7. 
Ser.  2.— Vol.  V.  2  A 
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suggests  a  cement  whioli  in  bis  opinion  will  nnqnestionably  serre 
perfectly  well.  It  is  solntion  of  oi^inarj  gelatin  in  water,  coloured 
slightly  with  potassic  dichromate.  A  rather  thick  solution  can  be 
used  to  make  a  cell,  if  used  warm  on  a  warm  slide.  When  the  mount 
is  finished  exposure  to  light  for  a  short  time  after  the  gelatin  is  dry 
renders  it  quite  insoluble. 

Diatoms  in  Phosphorus.* — L.  Dippel  finds  that  all  those  diatoms 
which,  when  mounted  dry,  show  the  markings  clearly  and  sharply, 
act  in  the  same  way  in  the  phosphorus  solution,  while  those  (especially 
ChrammatopTiora)  for  which  dry  mounting  is  not  suitable,  are  also 
badly  shown  in  phosphorus.  AmphipleurapeUuciday  SurireUa  gemma^ 
species  of  Nitzschia  and  Pleurosigma^  I^avicula  rhomboides  and 
FrusttUia  saxonica  are  best  shown  in  phosphorus ;  Chrammatophora  in 
monobromide  of  naphthaline  or  biniodide  of  potassium  and  mercury. 

James*  Cover-glass  Qeaner.f — ^F.  L.  James*s  device  (figs.  92  and 
98)  is  especially  convenient  for  cleaning  and  polishing  extremely  thin 


covers. 


FiQ.  92. 


Perspective  Vle^ 


Fio.  93. 


1 

^      -—  .,-      -                    ~          ■■■            r-iT- 

1 

Glati 


Section. 

It  consists  of  three  parts :  a  piece  of  stout  glass  tubing,  8  in.  to 
5  in.  long  and  of  sufficient  internal  diameter  (7/8  in.)  to  receive  the 
glass  to  be  cleaned,  and  two  plungers  of  hard  wood  long  enough  to 
penetrate  the  tube  half-way  and  leave  a  good  hold  for  the  hands.  They 

♦  ZeitHchr.  f .  Wiaa.  Mikr.,  i.  (1884;  pp.  4ia-4. 

t  Froo.  Amer.  Soc.  Micr.,  7th  Ann.  Meeting,  1884,  pp.  181-2  (2  figs.). 
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Bhoald  be  a  litde  smaller  than  the  diameter  of  the  tubing.  One  end 
of  each  must  be  oat  very  smoothly  and  exactly  at  right  angles  with 
the  axis.  From  a  sheet  of  indiambber,  which  should  be  at  least 
1/10  in.  in  thickness,  two  disks  should  be  cut  of  the  same  size  as  the 
end  of  the  plunger,  and  one  attached  to  the  smooth  end  of  each  plunger. 
A  piece  of  chamois  large  enough  to  go  over  the  rubber  and  be  &8tened 
to  the  plunger  completes  the  apparatus.  A  shoulder  should  be  cut  on 
the  end  of  &e  plunger  to  reoeiye  the  thread  or  wire  used  to  bind  the 
chamois  to  its  place. 

The  coyer  to  be  cleaned  is  laid  on  the  end  of  one  of  the  plungers 
and  inserted  into  one  end  of  the  tube.  The  other  plunger  is  inserted 
from  the  other  end  of  the  tube,  and  friction  is  made  by  rotating  the 
plungers.  If  properly  made,  the  full  strength  may  be  exerted  on  the 
thinnest  cove^-glass  without  breaking  it. 

Cole's  '  Studies  in  Miorosoopical  Science/ — Mr.  Oole*s  *  Studies' 
are  now  resumed.  They  are  diyided  into  four  sections:  Botanical 
Histology,  Animal  Histology,  Pathological  Histology,  and  Popular 
Microscopical  Studies.  The  contents  of  the  first  parts  of  each  section 
are  noted  in/ra,  p.  864.  We  need  only  refer  to  what  we  haye  already 
said  as  to  the  great  want  which  these  studies  are  so  well  calculated  to 
meet,  and  urge  microscopists  to  support  an  enterprise  which,  under 
the  most  fayourable  circumstances,  must  still  leaye  the  editor  and 
publishers  with  little  for  their  reward  beyond  the  consciousness  of 
haying  performed  a  most  yaluable  seryice  to  biological  students  and 
workers. 

Lee's  Miorotomists'  Vade  Mecum.* — ^No  literature  is  more  in- 
conyeniently  scattered  than  that  which  deals  with  histological  methods, 
and  Mr.  A.  B.  Lee  is  descrying  of  all  praise  for  haying  accomplished 
l^e  laborious  task  of  collecting  into  a  handy  form  for  reference  all 
the  methods  in  actual  use  at  the  present  day,  or  which  haye  been 
recommended  within  recent  years. 

The  book  is  diyided  into  two  parts.  The  first  contains  a  collec- 
tion of  formulfld  under  the  heads  of  fixing,  staining,  hardening,  im- 
bedding, cleaning  agents,  cements,  injection-masses,  ico.  The  second 
part  deiiJs  with  special  cases,  and  is  £yided  into  cytological  methods, 
embryological  methods,  the  integument,  tactile  organs,  retina,  myelon, 
tissues,  blood,  Ac,  of  Vertebrate,  with  separate  chapters  for  the  dif- 
ferent diyisions  of  the  Inyertebrata. 

Nearly  700  different  methods  are  described  with  great  conciseness 
but  at  the  same  time  completeness ;  and  to  make  the  book  useful  to 
beginners  as  well  as  adyanced  anatomists,  a  general  introduction  is 
giyen,  with  a  series  of  introductory  paragraphs  to  some  of  the  chapters. 

The  book  will  be  inyaluable  to  a  large  class  of  workers  as  a  ready 
means  of  reference,  either  on  matters  of  detail  or  otherynse,  for 
which  there  is  a  great  want.  We  had  to  spend  some  time  recently  in 
the  endeayour  to  discoyer  what  Erlicki's  fluid  was,  a  point  which 
Mr.  Lee's  book  would  haye  cleared  up  at  once. 

*  Lee,  A.  B.,  *The  Miorotomista'  Vade  Meonm:  A  Handbook  of  the  Methods 
of  Microfloopic  Anatomy,'  xn.  and  424  pp.    8?o,  London,  1885. 
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"  Working  Session  '*  of  American  Society  of  Mieroscopists. — 
A  leading  feature  of  the  last  (Annnal)  meeting  of  this  Society  was 
the  **  Working  Session,"  an  afternoon  of  the  week  of  meeting  being 
devoted  (nnder  the  diiection  of  Mr.  E.  H.  Griffith^  to  the  practical 
exhibition  and  explanation  of  methods  of  manipulation  and  investiga- 
tion, with  the  view  to  improvement  in  technique.  Three  hours  were 
occupied,  the  first  devoted  to  preparatory  work,  the  second  to  finishing 
work,  and  the  third  to  questions  and  discussions.  Four  pages  of  the 
'  Proceedings  \  contain  twenty  practical  questions  which  were  asked, 
with  answers  and  suggestions.* 

Compound  Eyes  and  Multiple  Image8.t— J.  D.  Hyatt  finds  that 
to  show  multiple  images  in  compound  eyes  it  is  best  to  cut  out  with 
a  small  punch  a  circular  disk  not  larger  than  can  be  pressed  flat 
without  oisturbing  the  ficusets.  The  most  perfect  eye  for  giving  images 
is  that  of  the  cockroach.  It  is  very  brittle,  and  so  only  a  sinall  part 
of  the  cornea  can  be  pressed  flat  in  one  piece.  A  piece  large  enough 
to  fill  the  field  of  a  1/2  in.  objective  and  B  eye-piece  can,  however, 
be  cut  out,  and  the  many  advantages  which  it  possesses  more  than 
counterbalance  its  want  of  superficial  extent.  They  can  be  mounted 
in  glycerin,  and  thus  kept  quite  transparent  without  losing  their 
properties  as  lenses. 

The  eye  of  a  mosquito  can  be  made  to  show  200  and  more  pictures 
of  a  person  in  silhouette  with  great  distinctness.  The  eye  of  Limulua 
will  also  give  multiple  images,  a  small  disk  cut  from  the  central  part 
being  used.  Also  the  minute  globules  of  water  produced  by  breathing 
on  a  slide,  and  even  the  transparent  parts  of  any  structure  which  are 
lenticular  or  globular. 

The  fact  of  the  image  being  erect  or  inverted  may,  it  is  suggested, 
be  of  "service  in  determining  the  character  of  minute  bodies  or 
structures,  such  as  human  blood-corpuscles,  all  of  which  show  erect 
images ;  a  proof  that  they  are  nucleated  or  at  least  lenticular  at  the 
centre.  The  head  of  the  pin-shaped  sponge-spicule  and  the  nuclei 
in  certain  diatoms  produce  inverted  images. 

Examination  of  Butter  and  Fats.} — T.  Taylor  (XT.  S.  Depart- 
ment of  Agriculture)  describes  his  observations  on  "  artificial  butter." 
Formerly  oleomargarine  was  easily  detected,  but  latterly  the  manu- 
facture has  been  so  much  improved  as  to  make  the  task  much  more 
difficult. 

In  the  early  stages  of  investigation  by  the  Microscope,  it  was 
considered  that  butter  might  be  distinguished  from  oleomargarine  by 
a  comparison  of  the  oil-globules  of  each ;  but  it  was  found  that  this 
was  an  unreliable  method.  Aware  of  the  fistct  that  all  artificial  butter 
was  made  directly  from  crystallized  fats,  he  then  devised  a  method  by 
which  it  could  be  distingaished  by  using  Nicol  prisms.  Butter  being 
destitute  of  free  fats,  the  colours  of  polarized  light  would  not  appear. 

•  See  Proc  Amer.  Soc.  Micr.  7th  Ann.  Meeting,  1884,  pp.  199-219. 
t  Journ.  New  York  Micr.  Soc.,  i.  (1885)  pp.  33-7. 

X  Tayloi,  T.,  'Mioroscopic  Observations.     Internal  Parasites  in  domestio 
Fowls  and  Butter  and  Fats.'     8vo,  Waiihington,  1884,  7  pp.  and  1  pi. 
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The  mannfactarers  of  oleomargarine,  however,  made  fnrUier 
improTemente,  and  it  was  so  free  from  crystals  of  fat  that  the  Nicols 
fiiiled  to  distinguish  them  from  hntter.  He  therefore  introdnced  a 
selenite  plate,  the  object  of  which  was  to  detect  fatty  bodies  in  a 
homogeneous  state.  Although  not  so  much  as  a  single  crystalline 
form  may  be  present,  all  the  prismatic  colours  are  shown  throughout 
the  homogeneous  mass,  while  pure  butter  exhibits  under  the  same 
conditions  only  plain  red  or  green.  A  non-microscopic  test  is  also 
given  by  the  author.    A  coloured  plate  illustrates  the  paper. 

Polarized  Light  in  Vegetable  Histolog7.*~L.  Dippel  directs 
attention  to  a  method  of  observation  by  polarized  light  which  has 
afforded  him  much  assistance  in  researches  into  the  minute  structure 
of  the  cell-waU. 

Examined  with  ordinary  light,  a  very  thin  transverse  section  of  a 
tissue  with  thickened  cell-walls,  cut  perpendicularly  to  its  long  axis, 
exhibits  the  so-called ''  middle-layer  "  of  Hofmeister,  Sachs,  and  others, 
in  which,  beyond  the  well-known  gusset  in  the  angles,  no  further 
differentiation  is  perceptible  (fig.  94t),  Under  polarized  light,  how- 
ever, and  with  crossed  Nicols,  there  is  a  substantial  alteration  in  its 
appearance  (fig.  95).  The  apparently  homogeneous  structure  is 
traversed  by  a  fine  black  line,  and  is  thus  divided  into  three  parts. 


Fio.  94. 


Fig.  95. 


Observation  with  polarized  light  thus  tells  us  very  decisively  that 
the  *'  middle-layer  '*  is  not  simple,  but  consists  of  three  lamin»,  of 
which  the  central  one  is  singly  refracting,  and  the  two  lateral  ones 
doubly  refracting.  The  former  is  therefore  of  a  different  molecular 
structure,  and  even  chemical  constitution,  from  the  other  two. 
Polarized  light  may  also  be  appealed  to  to  support  the  results 
obtained  by  maceration  and  reagents,  which  have  been  questioned. 

On  the  question  of  the  nature  of  the  first  solid  secretion-product 
of  the  living  cell-body,  i.  e.  the  first  wall-formation  to  which  the 
"middle-layer"  owes  its  origin,  observation  with  polarized  light 
also  affords  an  explanation  if  applied  to  the  cell-wall  during  its 

*  ZeitBohr.  f.  Wiss.  Mikr.,  L  (1884)  pp.  210-7  (5  figs.)-    TraDsl.  in  Mior. 
News,  iT.  (1884)  pp.  291-7  (5  flgs.). 
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development.  A  transverse  section  through  the  cambinm-region  of 
a  conifer  when  observed  in  the  darkened  field  proves  that  before  the 
primary  wall  (at  once  manifesting  itself  by  donble-refraction)  is 
formed  ont  of  oell-sabstance,  an  envelope  singly  refracting,  and 
consequently  not  consisting  of  cell-sabstance,  is  secreted  ont  of  the 
protoplasm,  which  envelope  remains  daring  the  conversion  into  wood 
or  bast  of  the  cambimn-^aoghter-cells,  and  thus  becomes  the  central 
plate  of  the  *'  middle-layer." 

As  to  the  share  to  be  assigned  to  the  wall-layers  in  the  formation 
of  the  pore-canals  and  the  closure  of  the  pores,  Dr.  Dippel  con- 
firms Hartig's  view  that  it  is  the  innermost  layer  of  the  cell-wall 
which  is  transformed  into  pore-canals,  and  that  tiie  closure  is  formed 
by  two  adjoining  cells  here  brought  together  (fig.  96).     The  fact,  as 


Fio.  97. 


Fig.  98. 


represented  in  the  fig.,  is  admitted  by  Strasburger,  but  another 
interpretation  is  given  to  it.  According  to  him  the  inner  layer 
represents  a  later  differentiation,  which  arises  in  consequence  of 
contact  with  the  cell-contents;  and  the  more  strongly  refracting 
layer,  which  only  apparently  extends  from  the  inner  plane  uninter- 
ruptedly into  the  pore-canal,  represents  just  such  a  differentiation  of 
the  secondary  thickening  in  the  parts  adjoining  the  pore-canal,  whilst 
the  closed  end  of  the  pore  is  formed  out  of  the  primary  walls. 

Since  the  collective  layers  of  the  cell-wall  possess  the  form  of  an 
ellipsoid  of  elasticity,  which,  in  the  transverse  and  longitudinal 
sections  appears  as  a  section  of  an  ellipse,  in  which  the  smallest 
axis  lies  radially  or  perpendicularly  to  the  stratification,  and  the 
greater  axis  parallel  to  the  stratification  (the  transverse  section 
yielding  the  least,  and  the  longitudinal  section  the  greatest  axis), 
observation  with  polarized  light  must  afford  the  most  trustworthy 
elucidation  of  the  course  of  &e  stratification.  If  the  course  of  the 
inner  layer  is  as  Hartig  maintains,  then  the  sections  of  the  ellipsoids 
must  change  in  the  direction  as  represented  in  fig.  97.  If,  on  the 
contrary,  the  real  structure  is  in  accordance  with  the  view  of 
Strasburger,  then  such  a  change  cannot  take  place,  and  the  sections 
of  the  ellipsoids  will  be  represented  in  fig.  98. 

In  proof  that  the  former  view  is  correct,  the  author  adduces  the 
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phenomena  obserTable  when  a  very  thin  section  of  the  Beed-albomen 
of  PKyidepTuu  maerocarpa  is  viewed  by  polarized  light  with  a  red 
selenite  plate. 

Extremely  striking  results  are  also  given  by  speotrally-analysed 
polarized  light.  With  a  transverse  section  of  Pinua  $ylve$tri8f  the 
singly  refracted  cambinm-wall  in  the  parts  of  the  section  lying 
above  the  dark  Miiller's  band  appears  most  distinctly  as  a  dark 
streak  between  the  primary  walls,  which  are  of  a  brilliant  green, 
whilst  the  other  parts  show  the  cambiam-wall  as  a  coloured  streak 
between  the  strongly  darkened,  almost  black,  primary  walls.  A 
longitudinal  section  through  the  seed-albumen,  examined  in  a  like 
manner,  gives  similar  striking  results,  which  the  author  describes 
and  which  he  considers  to  prove  his  theory  yet  more  conclusively. 

Direct  Observation  of  the  Movement  of  Water  in  Plants.* — 
G.  Capus  has  used  the  following  contrivance  for  this  purpose  in  the 
case  of  plants  with  hollow  stems,  or  filled  only  with  a  very  delicate 
pith,  such  as  the  dahlia,  artichoke,  and  a  species  of  Begonia.  A 
tangential  cut  is  made  on  one  side  of  the  stem,  reaching  to  the 
cambium;  at  a  spot  exactly  opposite  a  small  piece  of  the  woody 
cylinder  is  6ut  out,  and  the  pith  carefully  removed  up  to  the  spind 
vessels.  In  this  way,  through  a  Microscope  placed  horizontally,  a 
sufficiently  clear  view  can  be  obtained  of  the  vessels  and  of  the  air- 
bubbles  contained  in  them.  It  may  thus  be  seen  that  in  cloudy 
weather,  or  whenever  the  sun  is  not  shining  directly  on  the  plant, 
the  vessels  are  injected  with  water ;  while  in  cUrect  sunshine  numerous 
air-bubbles  make  their  appearance  which  gradually  become  larger. 

Miorochemical  Detection  of  Vitrates  and  Vitrites  in  Plants.t 
This  is  possible  by  the  reagent  suggested  by  Wagner,  viz.  dipheny- 
lamin.  Molisch  uses  a  one  pro  mille  solution  in  pure  sulphurio 
acid,  applying  this  to  drv  sections.  If  either  of  the  salts  above 
named  is  present,  a  deep  blue  coloration  appears,  which  soon  changes 
to  brownish  yellow.  Brucin  in  about  the  same  strength  is  nearly 
as  sensitive  a  test,  producing  a  transient  red  or  reddish-yellow  colour. 
Molisch  employs  this  method  also  for  approximate  determination  of 
the  amounts  of  the  salts  present,  and  finds  that  the  percentage 
decreases  from  below  upwaxd  in  the  plant. 

Hew  Method  for  the  Transfer  of  Sterilized  Broths,  and  the 
Determination  of  the  number  of  Living  Oerms  in  Water.}  —  A 
new  method  has  been  proposed  by  Dr.  H.  Fol  for  preparing,  steri- 
lizing, and  using  nutritive  fluids  for  the  cultivation  of  bacteria,  in  water 
and  air  analyses.  The  following  is  a  brief  abstract  of  the  method 
adopted.  The  original  is  accompanied  by  figures  of  the  apparatus, 
and  others  have  been  supplied  in  a  private  note. 

Originally  engaged  with  Professor  Dunant  in  the  examination  of 
the  potable  waters  supplied,  or  that  might  be  supplied  to  Geneva, 
Dr.  Fol  was  led  to  adopt  a  plan  which  he  oonsiderod  preferable  to 

*  Comptes  Bendua.  xoviii.  (1884)  p.  1087. 

t  Ber.  Deutach.  Hot  Geaell.,  i.  (1888)  pp.  150-5. 

X  Arch.  Bci.  Phys.  et  Nat.,  xi.  (1884)  pp.  557-74  (1  pi.). 


360         8I7HMABY  OF  OUBBENT  BBSBABOHBS  BELATINa  TO 

those  in  use  by  others.  The  principal  novelty  is  the  method  of 
transfer.  The  change  that  occurs  in  some  nntritiye  fluids  when 
heated  to  110°  0.  for  seyeral  hours  led  to  the  adoption  of  repeated 
heatings  for  shorter  periods,  the  cold  sterilization  and  filtration,  the 
gelatin  plan  of  Koch,  and  cultivations  on  solids,  as  boiled  potatoes, 
&c.  Dr.  Fol  gives  the  preference  to  sterilized  beef-broth  as  used  by 
Dr.  Miquel,  but  instead  of  sterilizing  the  flasks  and  their  contents  in 
boiling  salt-water  bath  or  concentrated  solution  of  chloride  of  sodium, 
or  in  a  Papin's  digester  charged  with  water,  which  he  considers  has 
some  advantages,  he  endeavours  to  get  rid  of  the  risks  incurred  in 
the  superheating  and  charging  of  the  empty  superheated  flasks  or 
tubes,  and  to  obtain  a  less  percentage  by  loss. 

Dr.  Fol  never  passes  the  liquid  into  a  fresh  receiving  vessel 
except  by  a  sterilized  tube  made  to  perforate  the  plug  closing  its 
mouth.  Carded,  fine,  flexible,  silky  asbestos  is  prefeired  for  the  plug, 
as  being  more  easily  sterilized  and  perforated  than  cotton.  The 
decoction  of  beef  is  prepared  after  Dr.  Miquel's  formula:  1  kilo- 
granmie  of  lean  beef  to  4  litres  of  water,  boiled  five  hours  and  skimmed 
from  the  first  boiling,  then  cooled,  the  fi&t  removed  on  the  morrow, 
and  the  acidity  neutralized  by  caustic  soda.  Dr.-  Fol  now  filters  this 
through  a  paper  filter  into  a  Papin's  digester,  kept  for  one  hour  at 
110°  0.,  then  cooled  and  re-filtered  to  remove  the  flaky  precipitate. 
It  now  remains  perfectly  clear,  is  returned  to  the  Papin's  digester 
with  its  special  arrangements,  and  kept  at  110°  0.  from  four  to  six 
hours,  by  which  time  a  notable  quantity  of  peptones  are  formed  in  the 
broth.  The  longer  the  boiling,  the  deeper  the  tint  The  cover  of 
the  digester  is  pierced  with  three  openings;  one  retains  a  copper 
tube  closed  beneath  for  holding  the  thermometer,  a  little  oil  being 

{>laced  in  the  tube;  the  second  corresponds  to  Uie  valve  which  is 
oaded  for  a  temperature  between  110  and  112°  C;  the  third  is 
closed  by  a  pierced  cork  and  screw-nut.  Through  the  cork  is 
pushed  a  tight-fitting  metal  tube,  twice  bent  at  right  angles  to  form 
a  siphon,  the  long  leg  being  inside  the  digester.  This  tube  is  flamed 
before  being  put  in  position ;  the  short  outside  leg  is  terminated  by  a 
thick,  short  caoutchouc  tube,  into  the  open  end  of  which  a  metallic 
oanula  is  fitted ;  this  is  a  trochar  tube,  into  which  the  steel  point  of 
the  trochar  cut  off  has  been  soldered,  and  just  above  it  an  oval  aper- 
ture is  made  in  the  tube.  This  tube  is  used  to  pierce  the  asbestos 
plugs  and  to  transfer  the  broth.  The  ordinary  culture  flasks  have 
the  neck  narrowed  at  one  part  to  keep  the  plug  in  position,  and  with 
it  are  sterilized  at  200°  0. 

The  transfer  of  broth  is  made  by  drawing  up  the  long  leg  of  the 
siphon  above  described  into  the  vapour  space  in  the  digester;  a 
pinch-cock  that  closed  the  caoutchouc  junction  is  opened,  and  the 
vapour  aUowed  to  escape  through  the  oanula  for  ten  minutes.  The 
outer  surfiftce  and  point  of  the  cannla  are  now  flamed  by  a  Bunsen 
burner ;  then  the  point  is  placed  in  sterilized  cotton,  the  pinch-cook 
closed,  and  the  tube  pushed  down  nearly  close  to  the  bottom  of  the 
digester.  A  little  broth  is  now  allowed  to  escape  by  the  canula,  and 
this  is  then  plunged,  the  pinch-cook  being  shut,  through  the  plug  of 
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asbestos  into  a  sterilized  flask,  the  pinoh-cook  opened,  and  the  broth 
allowed  to  enter  the  flask,  the  canula  withdrawn,  and  other  flasks 
filled.  A  sterilized  cotton  ping  is  placed  above  the  asbestos  one  in 
the  flasks,  and  they  are  set  in  the  stove  at  85°  0.  for  proving.  No 
failures  are  recorded  with  this  plan.  These  standard  flasks  hold 
about  1/4  litre,  and  are  nseful  for  estimating  the  nnmber  of  germs  in 
water  by  the  plan  that  will  be  presently  described ;  otherwise  small 
experimental  flasks  of  10  cc.  are  filled  directly  from  the  digester. 
The  necks  of  these  small  flasks  are  long  and  narrow,  and  for  neces- 
sary precaution  the  top  of  the  tube-neck  is  covered  with  sterilized 
asbestos,  and  over  it  is  placed  a  tube-cap  with  a  plug  of  cotton  in  it, 
the  lower  edge  being  rounded  off  by  the  flame ;  this  is  fitted  over  the 
little  flask-neck,  the  space  between  the  neck  and  cap  being  closed  by 
the  overlying  asbestos,  some  being  carried  down  the  sides  when  the 
cap  is  fitted  on.  Through  this  top  layer  of  asbestos,  after  the  removal 
of  the  cap,  the  pointed  canula  can  be  easily  passed  without  displacing 
the  layer  over  the  top  of  the  neck-tube.  When  charged  they  are 
placed  in  the  stove  at  160^  0.,  not  more,  for  some  time.  This  plan 
has  answered  well,  but  control  experiments  are  always  made  at  the 
same  time. 

To  collect  the  water  for  analysis  and  to  estimate  the  number  of 
germs  in  a  given  volume.  Dr.  Fol  takes  a  tube  and  places  two  plugs 
of  asbestos  at  one  end,  a  little  distance  apart ;  the  other  end  is  then 
drawn  out,  sealed,  heated,  and  the  tube  bent  twice  at  a  right  angle, 
bayonet  fashion,  the  bends  being  some  little  distance  from  each  other, 
like  the  metal  part  of  a  carpenter^s  drill-stock.  To  collect  the  water 
the  plugged  end  is  attached  to  a  caoutchouc  tube  for  aspiration,  and 
the  point  after  due  flaming  is  broken  off  by  sterilized  pliers,  either 
before  entering  or  whilst  beneath  the  water,  so  as  not  to  vitiate  the 
result  by  the  use  of  another  vessel.  For  taking  deep  water  from  the 
lake,  the  tubes  are  sealed  at  both  ends,  then  heated,  and  fixed  to  a 
metal  stem  or  support  also  flamed,  having  a  movable  branch  or  arm 
that  can  be  actuated  at  some  distance  by  a  connected  pull-wire,  so  as 
to  cause  rupture  of  the  point,  by  which  the  water  enters  so  as  to 
partially  fill  the  tube,  then  by  turning  the  point  upwards  a  bubble  of 
the  sterilized  air  inside  is  made  to  occupy  the  point,  and  this  is  at 
once  sealed.  This  bayonet  curved  tube  admits  of  manipulation 
without  wetting  the  asbestos  plugs,  which  must  he  avoided.  For 
analysis  the  water  is  agitated  in  the  tube,  the  point  cut  of^  a  few 
drops  allowed  to  escape,  and  the  estimation  made  of  the  number  of 
germs  after  the  method  in  use  by  Dr.  Miquel,  i.  e.  by  dilution  with 
sterilized  water,  to  be  afterwards  distributed  in  prepared  culture 
flasks,  but  instead  of  water  it  is  mixed  directly  with  the  sterilized 
broth,  and  this  is  distributed  into  sterilized  empty  flasks. 

For  this  a  burette  narrowed  at  each  end  is  used  of  100  oc., 
divided  into  tenths  of  a  centimetre,  and  numbered  so  that  100  cc. 
corresponds  exactly  with  the  inferior  orifice  and  0  is  at  a  little  dis- 
tance from  the  upper  end.  The  burettes  are  sterilized  in  a  special 
stove,  the  orifices  closed  by  asbestos  and  attached  caoutchouc  tubes, 
which  are  previously  washed  with  oxygenated  water.    For  use,  the 
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burette  is  fitted  to  an  oxifice  in  the  digester  and  placed  in  a  special 
wool-lined  cradle,  so  that  the  lower  end  may  be  strongly  inclined 
downwards ;  the  heated  vapoor  is  allowed  to  traverse  it  for  half  an 
hour,  a  pinch-cock  is  then  applied  to  the  lower  caoatchono  tube,  and  its 
open  orifice  closed  by  a  short  glass  rod,  and  the  npper  end  similarly 
closed  by  a  tube  plugged  with  asbestos  and  having  a  pinch-cock.  It  is 
then  fixed  to  a  vertical  support,  the  glass  rod  at  the  lower  end  is  replaced 
by  a  sterilized  canula,  and  the  upper  end  after  removal  of  the  glass 
tube  is  closed  by  sterilized  asbestos  ;  the  trochar  canula  is  then  passed 
through  the  asbestos  plug  after  removal  of  the  top  cotton  plug  into 
one  of  the  proved  standard  flasks  containing  the  broth.  The  lower 
pinch-cock  is  opened  and  the  fluid  runs  into  the  burette  and  readily 
fills  it ;  the  pinch-cocks  are  then  opened  and  the  fluid  allowed  to 
descend  to  about  two-tenths  below  zero.  To  charge  the  burette  with 
the  water,  the  large  open  end  of  the  collecting  bayonet-tube  has  a 
small  caoutchouc  bfJl  fixed  to  it,  whilst  the  drawn-out  narrow  end,  after 
due  precautions,  is  passed  through  the  asbestos  plug  (taking  care  not 
to  wet  the  plug),  and  some  of  the  water  aUowed  to  flow  out,  tiie  pinch- 
cocks  again  closed  and  the  fluids  mixed,  then  transferred  into  the 
small  capped  flasks  which  are  then  placed  in  the  culture  stove  for  a 
month.  The  canula  in  use  must  always  be  placed  in  a  sterilized 
space  or  covering  and  not  be  heated  during  the  transfers. 

Since  the  above  was  published,  Dr.  Fol  has  made  sundry  altera- 
tions, such  as  stoppering  the  necks  of  the  tubes  by  pushing  the  asbestos 
plug  in  by  a  short  straight  funnel  tube,  like  a  very  short  test-tube  with 
a  small  hole  in  the  bottom,  this  little  hollow  stopper  being  itself 
plugged  with  sterilized  cotton,  so  that  the  charging  by  the  narrow 
trocluur  canula  can  be  more  easily  accomplished,  and  the  plug  remain 
equally  eflectuaL  Beliable  results  can  only  be  obtained  by  employ- 
ing the  greatest  care  in  the  details. 

Discrimination  of  Bacillus  leprsB  and  B.  tuberculosis.*— P. 
Baumgarten  describes  four  methods  of  fuchsin  staining  by  which 
these  BaeilUy  though  nearly  identical  in  form,  may  be  readily  distin- 
guished. By  aU  the  processes  the  J^.  lepra  are  stained  red,  while 
file  B,  tuberculona  are  unstained. 

Examining  Bacteria. f — E.  Thurston  strongly  advocates  the  exa- 
mination of  bacteria,  whenever  it  is  possible,  in  their  natural  state, 
so  that  their  appearances  and  characteristics  may  be  observed  when 
they  have  not  been  subjected  to  the  action  of  heat  or  chemical 
reagents.  In  many  instances  species  which  are  undistinguishable 
from  one  another  microscopically  can  be  easily  recognized  by  their 
appearance  (colour,  consistence,  &c.)  and  mode  of  growth  in  culti- 
vating media ;  and  for  this  reason  microscopical  examination  should 
always  be  combined  with  artificial  cultivation. 

*  Zeit80hr.  f.  Wifls.  Mikr^  i.  (1884)  pp.  367-71. 
t  Journ.  Qaek.  Micr.  Club,  ii.  (1885;  pp.  121-4. 
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Adt,  J.  E. — ^The  Mioroeoopio  Study  of  Books. 

[Three  figs.,  only,  relstiiig  to  proTioua  article,  ante^.  161.] 

8ci,  Monthly,  III.  (1885)  p.  44  (3  figs.). 
„        „       The  Microscopic  Study  of  Bocks.    II. 

[Cmshing  rocks  for  their  examination  under  the  Microscope.  (General 
remarlo.] 

Ibid.,  pp.  67-70  (1  fig.). 

AKAim,  J. — Sur  I'emploi  du  Baume  de  Tola  pour  les  preparations  de  Diatom^es. 

(On  the  employment  of  balsam  of  Tolu  for  preparations  of  diatoms.) 

[Supra,  p.  353.]  BviL  8oc,  Belg,  Micr.,  XL  (1885)  p.  127. 

American  Society  of  Microsoopists,  the  **  Working  Session"  at  Bocheeter  meeting 

of.    (Programme.)    [Supra,  p.  356.] 

Proc,  Amer,  Soc.  Micr,,  7th  Ann.  Meeting,  1884,  pp.  199-202. 
„  „  .,  Practical  questions,  answers,  and  suggestions 

at  <<  Working  Session  '^  of  Bocheeter  Meeting  ot  Ibid,,  pp.  216-9. 

B.Bo. — A  Freezing  Microtome/ 

[Describes  the  Williams.    Cf.  Vol.  I.  (1881)  p.  697.] 

8ci.'Goi8ip,  1885,  pp.  37-8  (2  figs.). 
Bacteria,  Culture  Media  for.  Amer,  Mon.  Micr,  Joum,,  Yi.  (1885)  pp.  55-7, 

from  Joum,  Amer,  Mid,  Amoc, 
Behbsmb,   W. — ^Bemsteinlaok   zum  Yerschliessen   mikroekopischer  Pnlparate. 
(Amber  Tarnish  for  sealing  microscopical  preparations.)    [Post,"] 

ZeiUchr,  /.  Wi89,  Mikr,,  H.  (1885)  pp.  54-7. 

BiKNSTOOK,  — . 

[Double  staining  of  BadUuM  aubtilis,  fto.,  at  period  of  sporulation — Ehrlich's 
method  for  B.  iuberculasii  stains  the  spores  red  and  the  rest  of  the 
organism  blue.] 

BuU.  Son,  Belg.  Micr,,  XI.  (1885)  pp.  92-3. 
Bohm*s  Oarmine  Aoetaie.  r%>ra,  p.  841.]  Am^.  Natural,,  XIX.  (1885)  pp.  332-3, 

from  Arch,/,  Anat,  ti.  Physiol.  {Anat.  Abtheil,)  1882,  p.  4. 
Booth,  M.  A.— White  Zino  Oement 

[Sending  slides,  for  which  the  cement  was  used,  in  proof  of  his  commendation 
of  it.  Mr.  B.  Hitchcock  in  a  note  says  that  eyery  slide  arrived  smashed 
to  pieces,  and  he  reiterates  his  objection  that  it  is  unreliable.  A  cement 
that  hardens  slowly  will  not  do  for  many  workers.  Sheliao  enables  quick 
and  sure  work  to  l>e  done.] 

Am&r.  Mon.  Micr.  Joum,,  YI.  (1885)  p.  39. 
Bbatlet,  E.  B.  L.— Mounting  Insects. 

[Befereuoe  to  Wilks'  cell,  Yol.  lY.  (1884)  p.  477.    Similar  note  by  W.  S.] 

8ci.'Oo9sip,  1885,  p.  65. 
Bbbarlet,  W.  H.— See  M*Galla,  A. 

Bbownell,  J.  T.— The  Brownell  Tum-tabla    [Supra,  p.  350.] 

Proc.  Amer.  Soc.  Micr,,  7th  Ann.  Meeting,  1884,  pp.  173-^  (3  figs.). 
„  n        Original  method  of  staining  and  mounting  Pollens. 

[5ttpra,  p.  34^  Ibid.,  pp.  212-3. 

„  „         How  to   make  wax  cells  neat,  permanent,  and  free  from 

"  sweating." 
[Sheet  wax  marked  off  into  5/8  in.  squares.  Press  a  square  of  white  wax  on 
the  slide  without  crushing.  Add  other  coloured  squares  to  the  desired 
height.  Turn  out  the  centre  with  a  chisel  and  turn-table  (but  leayinff 
the  bottom  white  layer).  Turn  off  the  outside.  Ooyer  the  whole  (and 
fiksten  on  the  cover-glass)  with  a  thin  coating  of  shellac  Tarnish,  leaving 
uncovered  enough  of  the  bottom  to  hold  the  object.] 

Ibid.,  p.  214. 

Bsuin*,  G.  TAN,  and  E.  G.  Day. — ^Bemarks  on  the  tendency  of  Balsam  of  Tolu  to 

crystallize.    [Supra,  p.  353.]      Joum.  New  Fork  Micr,  Soc.,  I.  (1885)  pp.  41-2. 

Bulloch's  (W.  H.)  Combination  Microtome.    [PoBf] 

Amer.  Mon.  Micr.  Joum.,  YI.  (1885)  p.  45  (1  fig.). 
Garter^s  (J.  &  Go.)  Boxes  of  curious  seeds  for  the  Mioroeoope. 
[12,  25,  50,  and  100  Tarieties.] 

Midi  Natural.,  YIH.  (1885)  p.  56. 


864  BUmCABT  OF  OUBBSNT  BIBXABOHB  BSL^TIKa  TO 

CoLB,  A.  C— BtadieB  in  meroMopioal  Boienoe. 

Seo.  I.  Botanical  Histology.  Parts  1  and  2,  pp.  1-3.  The  GGmparatiTe 
Morphology  of  Typical  BeprodnctiTe  Organs  in  the  Vegetable  Kingdom. 
(1)  Conjugation.  Plate  I.  Meaoearptu  in  Oonjngation  X  200.  (2)  For- 
mation of  Oospores  in  Vaucheria,    Plate  IL   V.  racenutsa  x  300. 

Bee.  II.  Animal  Histology.  Parts  I>2,  pp.  1^.  The  PrimitiTe  Cell  and  ite 
Progeny.  Plate  I.  Cornea  of  Cat.  Gold  stained.  Hor.  Sec  X  250. 
Plate  II.  Ovary  of  Kitten.    Tr.  section,  stained  carmine  x  75. 

Sec.  III.  Pathological  Histology.  Parts  1-2,  pp.  1-8.  Alveolar  Pneamonia. 
Plate  I.  1st  stage  x  170.    Plate  II.  2nd  stage  x  170. 

Sec.  IV.  Popular  Microscopical  Studies.  Farts  1-2,  pp.  1-8.  Plate  I. 
Spinneret  of  Spider  {Epeira  diademd)  x  70.  Plate  U.  Foot  of  Garden 
Spider  {Epeira  diadema)  x  75. 

D.,  E.  T.— Graphic  Microscopy. 
XrV.  Too  of  Mouse,  injected. 
[Contains  an  addendum  to  No.  18  as  to  a  medium  for  preaeiring  ffydrachna 
without  sacrifice  of  their  shapeliness.    Distilled  water  (with  a  tiace  of 
carbolic  acid),  8  parts;    pure  glycerine,  1  part.     The  characteristio 
plumpness  remains  intact,  and  the  ocelli,  mlpi,  Ac.,  are  so  well  preserved 
and  displayed  as  to  bear  scrutiny  under  the  highest  powers.] 
XV.  Polysiphonia  elongata. 
[Contains  the  following: — ^*^A  very  simple  and  useful  addition  to  the 
'  material '  of  a  miciDSOopist  are  pieces  of  ordinary  glass  (not  too  thick), 
3}  in.  souare ;  between  such  plates,  specimens  capable  of  being  dried  and 
flattenea  without  injury,  as  portions  of  fronds  of  ferns,  zoophytes,  wings  and 
parts  of  insects,  seaweeds,  and  many  various  objects,  may  oe  temporarily 
stored,  and  thus  protected  from  dust  or  fracture.    The  glasses  are  held 
toother  by  strips  of  gummed  paper  bordering  the  edges;  the  advantage 
being  they  can  oe  examined  on  the  stage  of  the  Mioroeoope  when  it  ia 
desired  to  select  any  part  for  a  permanent  mount.*^ 

Sci.'Gos8ip,  1885,  pp.  25  (1  pl.X  49-50  (1  pi.). 
Dat,  E.  G.— See  C.  van  Brunt 

DTsriLT,  F.— [Advocates  an  American  clothes-pin  instead  of  a  bullet  for  prearing 
cover  down.]  Amer,  Mon,  micr,  Joum,,  VI.  (1885)  pp.  59-60. 

DuFFiELD.  G. — A  few  hints  on  hardening,  imbedding,  cutting,  staining,  and 
mounting  specimens. 
[Hardening   by   alcohol — Imbedding   with   oelloidin — Cutting   with  the 
Schanse  Microtome— Staining  with  picro-oarmine  or  alum-carmine  and 
h«matozylin — Mounting  in  Canada  balsam  thinned  with  chloroform.] 

Proc,  Amer,  Soo.  Micr,,  7th  Ann.  Meeting,  1884,  pp.  209-11. 

Field,  A.  G. — Mounting  Urinary  Deposits. 

[Glycerin  and  distilled  water  each  4  fluid  drachms,  chloral  hvdrate  5  grains, 
creosote  5  drops,  gum  camphor  2  grains.  Mix,  shake  thoroughly,  and 
filter.    Directions  lor  preparing  the  casts  follow.] 

Amer,  Mon,  Micr.  Joum,,  VI.  (1885)  pp.  89-40. 

Flemmino,  W. — Berichtigung.    (Correction.) 

[Note  that  the  h»matozylin  solution  for  nuclei,  descsribed  in  his  "Zell- 
Bubstanz,  Ac."  as  Grenacher*s,  is  probably  Prudden's.] 

Zeitschr.  f,  Wiss,  Mikr.,  U,  (1885)  pp.  57-8. 

Fbjlnoottb,  p. — Inclnsion  dans  la  parafiSne.    (Imbedding  in  paraffin.) 

[A.  Apparatus  for  filtering  parafiSn,  &o.,  supra,  p.  848.  B.  Imbedding 
boxes  (with  permanent  bottoms).    C.  Microtome,  supra,  347.] 

Bull,  Soc,  Belg,  Micr,,  XI.  (1885)  pp.  79-86  (1  pi.). 

„       M         Description  d*instruments  oonstruits  par  M.  Beichert  de  Vienne. 
(Description  of  instruments  constructed  by  Herr  Beichert  of  Vienna.) 

[Stands,  see  Microscopy  a.  Microtomes,  Vol.  IV.  (1884)  pp.  823^  and 
supra^  p.  846.    New  object-clamp,  supra,  p.  347.] 

Ibid,,  pp.  102-7  (4  pis.). 
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Gaoe,  8.  H. — Serial  SeetioxiB. 

[Directions  for  making  sections,  preparing  the  slides,  staining,  mounting, 
and  labelling.    Post,] 

Proc.  Amer  Soc,  Jficr,,  7th  Ann.  Meeting,  1884,  pp.  202-8  (3  figs.). 

GiERKB,  H. — ^Farberei  zu  mikroskopischen  Zweoken  (Staining  for  Microsoopio 
purposes),  (continued).    [Post.] 

ZeUschr.f,  Wt8S,  Mikr,,  11.  (1885)  pp.  13-86. 

OiUFFiTH,  E.  H.— Descriptions  of  the  Griffith  Turn-tables.    IPoat,'] 

Proc.  Amer,  Soc.  Micr,,  7th  Ann.  Meeting,  1884,  pp.  165-7  (6  figs.). 
„  „         The  Griffith  Miorosoopist's  Working  Cabinet. 

[Description  of  a  cabinet  resembling  "a  medium-sized  bookcase  and  in- 
tend^ to  be  so  finished  that  it  may  be  placed  in  any  room  in  the  house 
as  an  ornamental  piece  of  furniture  as  well  as  a  thing  for  use."  It  con- 
tains the  Microscope,  objectiyes,  accessories,  and  all  mounting  materials.] 

Ibid,,  pp.  168-70. 
Haileb,  H.  F. — Gum  Styrax  as  a  Mounting  Medium. 

Joum.  Quek,  Micr,  Club,  II.  (1885)  p.  116. 
Hamlin,  F.  M.— The  Ideal  Slide.    IPogt.'] 

Proc,  Amer,  Soc.  Micr.,  7th  Ann.  Meeting,  1884,  pp.  179-80  (2  figs.). 

Habdt,  J.  D.— Hardy's  Flat  Bottle. 

[Correction  of  report  of  January  Meeting  of  Royal  Microscopical  Society, 
and  description  of  the  bottle.    Gf.  Vol.  IV.  (1884)  p.  977,  and  ante,  p.  176.] 

Engl.  Meek.,  XL.  (1885)  p.  496  (1  fig.). 
Hatfield,  J.  J.  B. — Description  of  Botary  Section  Gutter.    TPoBt,"] 

Proc,  Amer,  Soc.  Micr,^  7th  Ann.  Meeting,  1884,  pp.  171-2  (2  figs.). 
Haushofeb,  K. — Mikroskopische  Beactionen.    (Microscopical  reactions.) 

SB.  K,  Bayer.  Akad,  Wias,,  1884,  pp.  590-604  (3  figs.). 
Helleb. — Zur  Mikroskopischen  Technik.    (On  Microscopical  technics.)    [Posf.j 

ZeUschr.  /.  Wiaa.  Mikr.,  IL  (1885)  pp.  47-8. 
HenshaUa*  (W.)  *'  Fabric  "  SUdes. 

[**  Calculated  to  render  assistance  in  determining  by  means  of  the  Micro- 
scope, the  nature  and  quality  of  textile  fabrics.^] 

8ci,'0088ip,  1885,  p.  64. 
[Hitchoook,  B.] — ^Plreparing  Phomhorus  Solution  and  Mounting  in  it 

[Bemwks  on  A.  W.  Griffin^s  paper,  VoL  IV.  (1884)  p.  998,  and  ct  tupra, 
p.  353.] 

Amer,  Men.  Micr,  Joum.,  VL  (1885)  pp.  6-8. 
„  „        The  Study  of  Vegetable  Fibres. 

[Giyee  the  method  as  carried  out  in  the  National  Museum,  for  the  examina- 
tion of  fibres  and  for  mounting  specimens  for  microscopical  study  or  for 
reference  and  comparison.] 

Ibid.j  pp.  22-5. 

„  „       See  also  Booth,  M.  A. 

HCppe,  F.— Die  Mothoden  der  Bakterien-Forschung.    (The  methods  of  inyesti- 

gating  Bacteria.)  yiii.  and  174  pp.,  2  pis.    8vo,  Wiesbaden,  1885. 

Hussak,  E. — Anleitung  zum  bestimmen  der  gesteinbildenden  mineralien.  (Guide 

to  the  determination  of  the  rock-forming  minerals.) 

iy.  and  196  pp.  and  103  figs.    8yo,  Leipzig,  1885. 
Htatt,  J.  D. — Hydrogen  peroxide  as  a  bleaching  agent.     [Supra,  p,  340.] 

Joum.  New  York  Micr.  Soc.,  L  (1885)  p.  22. 
„         „        Compound  Eyes  and  Multiple  Images.    ISupra,  p.  356.1 
Ibid.,  pp.  33-7  (1  fig.).    Cf.  also  p.  52  as  to  Leeuwenhoek  being  the  earliest 

obsenrer  of  the  multiple  images. 
Jahes,  F.  L.— Coyer-glass  Cleaner.    [Supra,  p.  354.] 

Proc.  Amer.  Soc,  Micr.,  7th  Ann.  Meeting,  1884,  pp.  181-2  (2  figs.). 
„         „        Zinc  Cement  again. 
[*'  In  eyery  instance  where  zinc  cement  disappoints  its  user,  it  is  because 
the  article  is  improperly  made  or  improperly  used,  or  both."] 

The  Microscope,  V.  (1885)  pp.  65-6,  from  *  National  Druggist' 
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King's  (J.  D.)  Microfloopio  Seotions  of  the  60  specieB  of  Abietine»  of  the  United 
States. 
['^So  prepared  by  bleaching  and  double-staining  as  to  show  the  cross- 
section  and  the  whole  structure  of  the  leaf  very  perfectly,"  *01  to  '0012  in. 
in  thickness.] 

Science,  V.  (1885)  p.  81. 
KiTFirBB,  C— The  Preparation  of  Meroblastio  Ova.    [Supra,  p.  840.1 

Amer,  Natural,,  XIX.  (1885)  p.  832, 
from  ArcKf,  Anat,  u.  Physiol,  (Anat.  Abtheil.),  1882,  p.  4. 
Eny*s  (L.)  Method  of  Studying  Algaa. 

[Suspend  a  glass  slip  in  a  cylinder  of  water  and  allow  it  to  remain  antU 
ooyered  with  the  growths.    Gf.  also  ante,  p.  146.] 

Amer,  Mon.  Micr.  Joum.^  VI.  (1885)  p.  38. 

Lkb,  a.  B. — ^The  Microtomists*  Yade  Meoam«    A  Handbook  of  the  Methods  of 
Microscopic  Anatomy.    [Supra,  p.  355.1 
["  I  desire  here  to  make  special  acknowledgment  of  the  great  assistance 
rendered  me  by  the  Journal  of  the  Boyal  Miorosoopi^  Society — in 
many  respects  the  best  edited  periodical  known  to  me.'n 

xyi.  and  424  pp.    8yo,  London,  1885. 
Lfit,  H.  W. — Cloudy  Mounts. 

[Cloudiness  arises  from  moisture  in  the  tissue  dispersing  through  the  balsam 
in  bubbles.  The  remedy  is  dehydrating  in  alcohol  and  oil  of  dores. 
Superfluous  oil  of  doTes  is  best  got  rid  of  by  placing  the  object  on  note 
paper  (not  blotting  paper).] 

8ci.'Chssip,  1885,  p.  43. 
Lewis,  W.  J. — Hair :  MicrosoopioaUy  examined  and  medico-legally  considered. 
[PoH,li 

Proc,  Amer,  Soc,  Micr,,  7th  Ann.  Meeting,  1884,  pp.  59-70  (2  pis.). 
Maxson,  £.  B.— The  Microscopy  of  Life  and  Death. 

[Paper  read  before  tlie  Syracuse  (U.S.A.)  Microscopical  Society.] 

Syracuse  Sunday  Herald,  February  Lst,  1885,  p.  2. 
M'Calla,  a. — The  Working  Session. 

[Claims  to  be  the  originator  of  this  feature  of  the  meetings  of  the  American 
Society  of  Microscopists ;  and  answers  by  J.  (X  Stillson,  F.  W.  Taylor,  W. 
H.  Brearley,  and  (3.  M.  Toroe,  maintaining  Mr.  E.  H.  Griffith's  claim  to 
be  the  originator.] 

The  Microscope,  V.  (1885)  pp.  5-7,  42-6. 
Meboeb,  a.  C. — The  Syracuse  Solid  Watch-glass. 
[Cf.  Vol.  IV.  (1884)  p.  983.] 

Proc,  Amer.  Soc,  Micr,,  7th  Ann.  Meeting,  1884,  p.  178  (I  fig.). 
OsBOBK,  H.  F. — ^Preparing  Brains  of  Urodela.    [Post,"] 

Amer,  Natural,,  XIX.  (1885)  pp.  328-30  (1  fig.), 
from  /Voc.  Nat,  Sci.  PhUad,  1883,  p.  178,  and  1884,  p.  262,  and  a  letter. 
Owen,  D. — Clearing  Fluid  for  Vegetable  Tissues. 

[When  freshly  cut  put  the  tissues  in  aloohol  for  a  few  minutes.  Then 
transfer  them  for  10  minutes  to  a  clearing  fluid  of  absolute  aloohol  and 
eucalyptus  oil  in  equal  parts.  Then  in  pure  eucalyptus  oil  to  remoye  the 
aloohoL    Mount  in  glycerin  jelly.] 

Sci,'aossip,  1885,  p.  43. 
PiEBSOL,  G.  A. — Staining  Tissues  for  Photography.    [Post."] 

Amer,  Mon.  Micr,  Joum,,  VI.  (1885)  pp.  41-2. 
Babl's  (C.)  Methods  of  studying  Karyokinetic  Figures.     [Supra,  p.  217.] 

Amer,  Naiurai.,XlX.  (1885)  pp.  330-2  (1  fig.), 
from  Morph,  Jahrbuch,  X.  (1884)  pp.  214-330. 
BooEBS,  W.  A. — On  a  new  form  of  Section-cutter.    [Supra,  p.  347.] 

Proc.  Amar,  Soc,  Micr,,  7th  Ann.  Meeting,  1884,  pp.  191-3. 
S.,  W.— See  Brayley,  E.  B.  L. 

Bahlt,  H. — Ueber  eine  neue  Doppelfarbung  des  centralen  Nervensystems.    (On 
a  new  double  stain  for  the  central  nervous  system.)    [Post,'] 

Zeitschr,  f.  Wiss.  Mikr.,  U.  (1885)  pp.  1-7  (1  pi.). 
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Sahli,  H. — ^Ueber  die  Anwendong  von  Boraxmethyleneblaa  fiir  die  Unter- 
Buchnng  der  centraleQ  Neryensystems  nnd  ftir  den  NachweiB  von  Mikro- 
organismen,  speeiell  znr  bacteriologiBohen  Unterauohungder  ner708en  Gentral- 
organe.  (On  the  use  of  Borax-methyl-blue  for  the  central  nervouB  system 
and  for  the  detection  of  micro-organisms,  especially  for  the  bacteriological 
inyestigation  of  the  central  neryons  organs.)    [Post,'] 

Zeitschr.f.  Wis8.  Mikr,,  IL  (1885)  pp.  49-^1. 
Salmon's  Gnltore-tabes. — See  Sternberg's. 

SoHiEFFEBDBOKSB,  P. — ^Mittheilung,  betreffend  das  von  mir  yerwandte  Anilin- 
griin.    (Note  on  the  anilin  green  nsed  by  me.)    [Post^ 

Zeitschr,  f.  Wiss.  Mikr,,  II.  (1885)  pp.  51-3. 
Slack,  H.  Jl — Pleasant  Hours  with  the  Microscope. 

[^'  Brief  account  of  the  progress  latcdy  made  in  the  disooyery  of  disease- 
germs  and  in  their  modification  so  as  to  render  them  promoters  of  safety 
instead  of  agents  of  destruction.*^ 

KfwwMge,  TU.  (1885)  pp.  148-4  (9  figs.), 
n         »>  n  n  [Stomata.] 

Ibid.,  pp.  190-1  (1  fig.). 
t»         »t  It  »t  LDeeds.j 

Ibid.,  pp.  232-8  (2  figs.). 
Smith,  H.  L. — ^A  new  Mounting  Medium.    [Supra,  p.  852.1 

Proc.  Atner,  8oc,  Mior.,  7th  Ann.  Meetmg,  1884,  pp.  186-90. 
Cf.  also  Amer.  Mon,  Micr,  Joum.,  VL  (1885)  p.  38. 

Speb,  F. — Leiohtes  Yerfahren  zur  Erhaltung  linear  geordneter,  Ittokenloser 
Schnittserien  mit  Hillf  yon  Schnittbandem.  (Simple  process  for  obtaining 
Unear,  sucoessiye  series-sections  by  section-ribbons.)    [PostJ 

Zeitsehr.  /.  Wiss.  Mikr,,  XL  (1885)  pp.  7-12. 
[Sternbcnrg's  &  Salmon's]  Culture-tubes  for  Micro-organisms. 

[Giyee  drawings  ofooth,  and  statement  by  Dr.  Salmon  of  the  adyantages  of 
his  tube.] 

Amer.  Man,  Mkr,  Jovm,,  YI.  (1885)  pp.  1-2  (2  figs.). 
Stieda,  L. — ^Ueber  die  Verwendung  dee  Glycerins  zur  Anfortigung  yon  anato- 
miachen  Dauerpr&paraten.     (On  the  use  of  glycerin  for  anatomical  per- 
manent preparations.) 
[Described  in  its  application  to  macroeoopic  preparations.] 

Arch.f,  Ami,  u.  Phywd,  {Hit  and  Bnxme)  1885,  pp.  112-9. 
SriLLBOir,  J.  0.->8ee  M'Oalla,  A. 
Stowkll,  0.  H. — A  Microscopic  Geissler  Tube  with  Fluorescent  Solution. 

[By  Dr.  A.  Y.  Moore^l/50  in.  in  diameter  by  1/2  in.  in  length.  Platinum 
wires  are  soldered  into  the  ends,  and  the  tube  contains  rarefied  air. 
Around  the  tube  is  a  fluorescent  solution.  Mounted  in  a  wooden  slide 
8  X  1  X  3/8  in.  *'  It  is  the  yery  latest  and  handsomest  production 
brought  before  the  Microscope  world."] 

The  Microscope,  V.  (1885)  p.  41. 
See  also  Jomm,  New  Fork  Micr,  8oe,,  L  (1885)  p.  28. 
Tatlob,  F.  W.— See  M'Galla,  A. 

Thubston,  E. — On  Bacteria  and  the  methods  of  staining  them. 
[First  demonstration  of  the  3rd  series.    Cf.  supra,  p.  362.] 

/oum.  Qusk.  Micr.  Clvb,  TL  (1885)  pp^  121-4. 
YoBOB,  0.  M.— See  MHISalla,  A. 
Walleb,  T.  H. — Presidential  Address  deliyered  March  4th,  1884. 

[*' A  sketch  of  some  of  the  subjects  relating  to  geology  which  haye  giyen 
an  interest  to  the  past  year  .  .  .  confined  to  points  which  haye  a  bearing 
on  the  chemical  and  microscopic  side  of  the  science."] 

Bep,  and  Thxiw.  Birm,  Nat,  Hist,  and  Micr.  8oo,  for  1888,  pp.  i.-xyilL 
WHmrBT,  J.  E.— Cheap  Puncher  for  Sheet  Wax. 

['*  Get  a  set  of  brass  ferules,  and  with  a  round  file  beyel  the  large  end  to 
a  cutting  edg^  which  is  easily  done,  and  you  wUl  then  haye  a  set  of 
punches  adapted  to  making  wax  rings  of  sizes  corresponding  to  all  the 
ordinary  sizes  of  coyer-glass."] 

Proc,  Amer,  8oc,  Micr,,  7th  Ann.  Meeting,  1884,  p.  215. 
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Ahnxial  Mnrnio  of  11th  Fuibuaby,  1885,  at  Enro's  OoiAJtaMy 
Stbahd,  W.C,  thb  Pbibidkmt  (thi  Bky.  Db.  Dallivokb,  F.B.8.) 
nr  thb  Chaib. 

The  Kinutes  of  the  meeting  of  14th  January  last  were  read  and 
confirmed,  and  were  signed  by  the  President. 

The  list  of  Donations  (ezclnsiye  of  exchanges  and  reprinftB) 
received  since  the  last  meeting  was  submitted,  and  the  thanks  of  the 
Society  given  to  the  donors. 

From 
8tein,  S.T. — Vas  Mikroskop  nnd  die  mikiographische  Technik 

xum  Zwecke  photof^phiaoher  Daratellung.    2nd  ed.,  pp. 

i.-ix.  and  151-322,  plB.  ui.-^.  and  figs.  168-S02.  Sro,  Halle 

a.  S.,  1884 ^     The  Atdkor, 

Photographfl  of  Diatoms Dr.  J,  D.  Cox, 


Mr.  Stephenson  exhibited  his  new  Cata-dioptric  Illuminator,  which 
gives  an  aperture  within  a  small  percentage  of  the  refractive  index 
of  the  glass  used.  It  thus  represents  approximately  the  maximnm 
aperture  obtainable  with  any  form  of  illuminator.  The  reading  of 
Mr.  Stephenson's  paper  was  deferred  to  the  March  meeting  {mprci^ 
p.  207). 

Dr.  J.  D.  Cox*B  further  photographs  of  diatoms  were  exhibited, 
and  the  reading  of  his  accompanying  paper  (*^  Structure  of  the 
Diatom  Shell.  Siliceous  Films  too  thin  to  show  a  broken  edge  ")  was 
also  deferred  to  the  March  meeting. 


Mr.  E.  M.  Kelson  exhibited  one  of  the  lowest  priced  forms  of 
Leitz*8  Microscopes,  to  which  he  had  fitted  a  simple  condenser  consist- 
ing of  a  meniscus  and  double-convex  lens,  which  rendered  the  instru- 
ment very  complete  whilst  adding  but  little  to  its  co^t  (suprOy  p.  827). 


Messrs.  Farkes*  1/16  in.  glycerin  immersion  objective  of  very 
moderate  price  was  exhibited,  and  Mr.  Orisp  remarked  upon  the  use 
of  glycerin  for  immersion  and  the  superior  advantages  which  were 
possessed  by  oiL 

Mr.  Suffolk  exhibited  the  proboscis  from  a  blow-fly  which  was 
preserved  in  glycerin  in  1868.  It  was  now  mounted  in  biniodide  of 
mercury  and  showed  the  structure  of  the  pseudo-trachee  referred  to 
in  Dr.  Anthony's  letter  ante,  p.  174. 


Dr.  Maddox  exhibited  some  specimens  of  Dr.  MiqueFs  improved 
nutritive  lichenized  paper  for  the  registration  and  cultivation  of 
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atmospheric  and  other  bacteria  {ante,  p.  Ill),  and  gave  the  follow- 
ing particulars  of  the  method  nsed  to  colour  the  organisms  after 
incubation. 

The  sterilized  nutritive  paper  charged  with  the  lichen  jelly  is, 
after  use,  placed  in  the  incubator  for  the  cultivation  of  the  microbes. 
It  is  afterwards  put  into  a  saturated  solution  of  alum  for  five  minutes, 
then  washed  and  placed  in  a  bath  of  sulphate  of  indigo  (2  grammes 
to  one  litre  of  water)  for  80  seconds,  again  washed  and  put  into  a 
bath  of  permanganate  of  potash  (2  grammes  to  1000  of  water)  for 
80-60  seconds.  The  paper,  now  of  a  rose  colour,  is  washed  and 
immersed  for  half  a  minute  in  a  3  per  cent,  solution  of  oxalic  acid 
by  which  the  paper  becomes  bleached,  while  the  organisms  are  shown 
of  a  very  distinctly  blue  colour. 


The  Seport  of  the  Council  was  read  (infra,  p.  872). 

Dr.  Carpenter,  C.B.,  said  that  he  had  very  great  pleasure  in 
xnoving  the  adoption  of  the  Beport,  which  could  not  but  be  considered 
by  all  as  most  satisfactory  from  every  point  of  view.  As  regarded 
the  Journal,  their  thanks  were  again  due  to  Mr.  Crisp  for  carrying  it 
on  in  the  way  to  which  allusion  had  been  made,  and  they  woidd  all, 
he  felt  sure,  be  pleased  to  learn  that  there  was  a  prospect  of  it  being 
entirely  self-supporting  after  1887.  The  great  progress  made  by 
the  Society,  as  shown  in  the  Council's  Beport,  must  be  a  source  of 
much  congratulation  to  every  Fellow  of  the  Society. 

Mr.  Cheshire  seconded  the  adoption  of  the  Beport. 

The  President  then  put  the  motion  to  the  meeting  and  declared 
it  to  be  carried  unanimously. 


The  List  of  Fellows  proposed  as  the  Council  for  the  ensuing  year 
was  read  as  follows : — 

Prmdent—BeY.  W.  H.  Dallinger,  LL.D.,  Y.BJS. 

Vke-Preatdentt—John  Anthony,  M.D.,  F.B.C.P.L.;  ♦G.  F, 
Dowdeswell,  MA. :  Prof.  P.  Martin  Duncan,  M.B.,  F.B.S. ;  *Albert 
D.  Michael,  F.L.S. 

Trecwurer— -Lionel  S.  Beale,  M.B.,  F.B.C.P.,  F.B.8. 

Secretaries — Frank  Crisp,  LL.B.,  BA.,  y.P.  and  Treas.  L.S. ; 
Prof.  F.  Jeflfrey  BeU,  M.A.,  F.Z.S. 

Twelve  other  Members  of  Council — *  Joseph  Beck,  F.B.A.S. ;  A.  W. 
Bennett,  M.B.,  B.Sc.,  F.L.S. ;  Bobert  Braithwaite,  M.D.,  M.B.C.S., 
F.L.S. ;  *James  Glaisher,  F.RS.,  F.BA.S. ;  J.  William  Groves ; 
John  Matthews,  MJ).;  John  Mayall,  Jun.,  F.Z.S. ;  John  Millar, 
L.B.C.P.,  F.L.8. ;  Urban  Pritchard,  M.D. ;  'Stuart  O.  Bidley,  MA., 
FX.S. ;  *Prof.  Charles  Stewart,  M.B.O.S.,  F.L.S. ;  William  Thomas 
Suffolk. 

The  president  having  appointed  Mr.  Cheshire  and  Mr.  F.  H. 
Ward  Scrutineers,  the  ballot  was  proceeded  with,  and  the  above- 
named  Fellows  were  declared  by  the  President  to  be  duly  elected. 

*  Haye  not  held  during  the  preceding  year  the  office  for  which  they  are 
nominated. 

Ser.  2.— Vol.  V.  2  B 
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The  Treainrer  (Dr.  Beale,  F.B.8.)  read  his  Statement  of  the 
Income  and  Expenditure  of  the  Society  for  1884  (tn/ra,  p.  373). 

Dr.  Milhtf  moved,  and  Mr.  Dowdeewell  eeoonded,  the  adoption  of 
the  Statement,  which  was  carried  nnanimoosl j. 


The  President  then  read  his  Address  (mipra,  p.  177),  in  which  lie 
dealt  with  the  life-history  of  a  septic  organism  hitherto  nnrecoided. 
The  Address  was  illustrated  hy  transparencies  (thrown  on  a  screen 
by  Messrs.  How)  and  was  listened  to  with  marked  attention  by  the 
largest  andienoe  present  at  an  Annual  Meeting,  at  any  rate  for 
many  years. 

Dr.  Carpenter,  C.B.,  said  that  the  pleasing  duty  had  been  assigned 
to  him  of  moving  a  vote  of  thanks  to  their  excellent  and  highljr 
esteemed  President  for  the  very  admirable  and  interesting  address  to 
which  they  had  just  listened.  He  began,  as  they  were  aware,  by 
giving  them  a  summary  of  the  doctrines  of  abiogenosis  and  bio- 
genesis, but  there  was  one  omission  in  his  remarks,  due  no  doubt  to 
his  modesty,  but  which  ought  not  to  be  omitted,  and  that  was  that 
there  was  no  class  of  hc\»  which  had  contributed  so  much  to  the 
settlement  of  some  of  these  important  questions  as  the  researches 
which  their  President  himself  had  made.  They  would  no  doubt 
remember  that  the  great  supporter  of  abiogenesis,  Dr.  Bastian, 
relied  upon  the  appearance  of  organisms  in  flasks  which  had  been 
exposed  to  high  temperatures,  but  Dr.  Dallinger  had  shown  that 
though  the  organisms  might  be  destroyed  the  spores  could  still  exist 
under  these  conditions.  He  quite  agroed  that  the  two  sides  of  the 
question — ^pathogenic  and  morphological — should  be  studied  sepa- 
rately, and  that  the  observations  in  the  latter  case  should  be  carried 
out  in  the  way  adopted  by  the  President,  by  isolating  and  keeping 
the  object  continuously  under  observation  until  its  whole  life-history 
had  been  ascertained.  But  the  pathogenic  aspect  was  also  of  great 
importance  and  must  be  worked  out  with  similar  care.  Dr.  Boberts, 
of  Manchester,  who  was  not  only  a  very  careful  observer,  but  also  a 
man  of  very  large  experience  in  diseases,  wrote  a  paper  some  time 
ago  entirely  on  Darwinian  lines,  and  he  there  took  some  very  striking 
examples-— such  as  the  production  of  the  bitter  almond  from  the  1 

sweet  almond,  the  one  being  perfectly  wholesome,  but   the  other  . 

containing  a  powerful  poison.    He  had  himself  always  maintained  I 

that  in  the  study  of  species  it  was  necessary  to  consider  the  inter-  I 

mediate  as  well  as  the  complete  forms,  and  had  carried  this  out  with  ' 

great  advantage  in  the  case  of  the  Orbitolites  thirty  years  ago. 
Just  so  he  believed  the  study  of  the  intermediate  forms  of  disease 
to  be  necessary.  A  short  time  ago  he  wrote  a  paper  bearing  on  this 
subject  in  the  '  Nineteenth  Century,'  and  since  then  he  had  received 
a  great  number  of  letters  in  which  many  instances  had  been  adduced 
showing  that  there  were  intermediate  stages  of  disease.  He  desired 
most  heartily  to  congratulate  the  Society  and  also  the  President 
upon  the  admirable  and  successful  work  which  he  had  described  to 
them,  and  upon  the  completeness  of  the  life-history  which  he  had 
been  able  to  give  them  as  the  results  of  work,  moreover,  which 
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extended  over  a  period  of  four  years.  As  was  well  known,  he  (Dr. 
Carpenter)  had  always  spoken  strongly  of  the  value  of  thorough 
and  continuous  work  on  one  subject.  There  was  a  great  deal  of 
good  microscopical  power  running  to  waste,  for  the  simple  reason 
that  the  owners  of  Uie  instruments  gaye  themselves  up  to  a  kind  of 
dilettante  study  instead  of  concentrating  their  attention.  Their 
President  had  shown  them  what  was  the  value  of  close  continuous 
work,  and  no  better  encouragement  could  be  given  to  the  younger 
members  of  the  Society  than  was  afforded  by  such  an  excellent 
example.  He  had  therefore  great  pleasure  in  moving  that  the  best 
thanks  of  the  Society  be  given  to  the  President  for  his  admirable 

address. 

Mr.  Crisp  said  he  should  be  glad  to  be  allowed  to  second  the 
motion,  if  only  to  take  the  opportunity  of  referring  to  the  way  in 
which  Dr.  Dallinger  had  carried  out  the  duties  of  his  presidency 
during  the  past  year.  When  his  name  was  first  mentioned  in  con- 
nection with  the  office  it  was  assumed  by  some  that  as  he  lived  so 
far  away  he  would  not  often  attend  the  meetings.  Those  who 
made  that  assumption  did  not  ^ow  Dr.  Dallinger.  In  fe^ct  he  had 
attended  every  meeting  since  his  election,  which  was  more  than 
could  be  said  of  any  other  President  within  his  recollection.  The 
Fellows  were  not,  however,  aware  at  what  sacrifice  this  had  been  done. 
The  President  was  accustomed,  as  on  the  present  occasion,  to  come  up 
from  Sheffield  late  in  the  afternoon  of  the  day  of  meeting,  returning 
the  next  morning  by  a  train  which  necessitated  his  rising  shortly 
after  4  A.M.  The  President's  co-operation  had  also  been  available 
on  all  oUier  occasions  when  it  had  been  necessary  to  refer  to  him. 
He  was  sure  they  would  all  agree  that  in  Dr.  I^llinger  they  had 
a  President  who  was  unsurpassed  in  the  zeal  which  he  brought  to 
the  performance  of  the  duties  of  his  office. 

Dr.  Carpenter  then  put  the  motion  to  the  meeting,  and  it  was 
carried  by  acclamation. 

The  President  said  he  felt  extremely  obliged  to  the  Fellows  for 
the  attention  which  they  had  given  to  lus  address,  and  for  the  manner 
in  which  they  had  responded  to  the  vote  of  thanks  which  had  been  so 
kindly  proposed  and  seconded.  He  could  only  say  that  when  they 
elected  him  to  the  position  he  occupied  he  felt  that  they  did  him  so 
much  honour  that  it  imposed  upon  him  the  obligation  of  giving  the 
fullest  attention  to  the  interests  of  the  Society  which  lay  in  his 
power. 

The  President  proposed  a  vote  of  thanks  to  the  Auditors  and 
Scrutineers,  which  was  seconded  by  Mr.  Beck  and  carried. 

The  following  Instruments,  Apparatus,  &o.,  were  exhibited  :— 
Mr.  Bolton :— VorticellideD  and  Eotifera. 
Dr.  J.  D.  Cox :— Photographs  of  Diatoms. 

Mr.  Crisp:— (1)  Baumann's  Calliper  Microscope  with  fixed 
Micrometer ;  (2)  Sohncke's  Microscope  for  observing  Newton's  Rings. 

2  B  2 
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Dr.  Maddoz: — Dr.  Miquel's  improTed  nutiitiTe  liohenued  pAp«r. 
Mr.  K  M.  Nelson : — ^Leits  Microfloope  with  simple  condenaer. 
Messrs.  Parkes : — 1/16  in.  Glycerin  Immersion  Objeoti^e. 
Mr.  Stephenson : — New  Cata-dioptric  Hlmninator. 
Mr.  Suffolk: — Proboscis  of  Blow-fly  mounted  in  biniodide  of 
mercury,  showing  the  structure  of  the  pseudo-trachee. 

Mr.  Tarn : — Swift's  Cone  Condenser,  made  in  Januaiy  1883. 


Hew  Fellows: — The  following  were  elected  Ordinary  Fellows:-— 
Messrs.  J.  Farrow  Ballard,  F.C.8.,  A.  Swayne  Underwood,  L.D.S< 
MJLC.S.,  J.  Edward  Line,  D.D.S.,  and  Ernest  B.  Stuart 


EEPORT  OF  THE  COUNCIL  FOB  1884. 

FeUotea. — ^During  the  year  62  Ordinary  Fellows  were 'elected  and 
22  died  or  resigned,  making  an  increase  of  30  as  against  25  in  1883, 
and  an  addition  to  rerenue  of  492.  7«.  per  annum.  Amongst  the 
elections  were  those  of  4  Lady  Fellows,  the  first  elected  under  the 
new  bye-law,  one  of  them  being  the  joint  editor  of  a  microscopiosl 
jonmsJ  well  known  in  America  and  this  country. 

The  following  tabular  statement  shows  the  number  of  FellowB 
elected  in  the  six  years  since  1878  and  those  elected  in  the  preceding 
six  years. 


Fellows  elected 

1873. 
12 

1874. 
17 

1875. 
18 

1876. 
14 

1877. 
20 

1 
1878. 

21 

Total. 
97 

Fellows  elected 

1 

1879. 
58 

1880. 
47 

1881. 
51 

1882. 
40 

1883. 
53 

1884. 
52 

Total. 
301 

One  Honorary  Fellow  died  during  1884,  yiz.  Dr.  J.  J.  Woodward, 
whose  photo-micrographs  obtained  such  a  world-wide  reputation. 
The  vacancy  was  filled  by  the  election  of  Pro!  W.  Kitchen  Parker, 
F.B.S.,  a  Past-President  of  the  Society.  Since  the  close  of  the  year 
biological  science  has  had  to  deplore  the  death  of  Dr.  F«  Bitter  y. 
Stein,  the  author  of  the  unfinished  '  Organismus  der  Infusionsthiere,' 
and  the  Council  have  approTod  the  nomination  as  an  Honorary 
Fellow  of  Dr.  J.  H.  Flogel,  some  of  whose  laborious  and  elaborate 
researches  on  the  structure  of  diatoms  haye  recently  been  published 
by  the  Society. 

The  list  of  Fellows  now  includes  581  Ordinary,  50  Honorary,  and 
83  Ex-officio  Fellows,  or  714  in  all. 

Finances. — The  Treasurer's  accounts  continue  to  show  a  most 
satisfactory  condition  of  the  Society's  finances.  7002.  13$,  Id,  was 
collected  during  the  year  for  annual  subscriptions  alone,  being 
1672. 1«.  lid.  in  excess  of  the  average  of  the  bu3t  six  years. 
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The  Council  haye  resolyed  to  make  a  donation  of  lOOL  to  the 
Marine  Biological  Association  of  the  United  Kingdom,  believing 
that  in  so  doing  they  will  be  promoting  the  adyancement  of  a  branch 
of  science  in  which  the  Society  is  largely  interested,  but  which  has 
been  unfortunately  too  much  neglected  in  this  country. 

This  sum  will  be  paid  out  of  the  inyested  funds  (as  was  done  in 
the  case  of  the  lOOL  yoted  to  Mr.  Beeyes),  and  the  Oonncil  do  not 
propose  to  replace  it  from  income,  the  inyestments  still  being  con- 
siderably in  excess  of  the  compositions  received  firom  compounding 
Fellows. 

The  Council  have  also  voted  61.  5«.  to  the  Memorial  now  being 
raised  in  America  to  the  late  Br  B.  Tolles,  one  of  the  earliest  to 
appreciate  not  merely  the  theoretical  but  the  practical  bearing  of  the 
immersion  system,  in  allowing  of  the  increase  of  the  aperture  of  an 
objective  beyond  that  of  a  dry  objective  of  180°,  which  it  was  so  long 
supposed  to  be  impossible  to  exceed. 

The  revised  scale  of  subscription  for  Foreign  Fellows  comes  into 
force  at  the  commencement  of  1885,  but  as  some  misapprehension 
seems  to  exist  on  the  subject,  it  may  be  pointed  out  that  it  only 
applies  to  elections  subsequent  to  the  last  December  meeting,  the 
Society  having  no  power  to  increase  the  subscriptions  of  Foreign 
Fellows  already  elected,  though  it  is  of  course  open  to  any  to  adopt 
the  revised  scale  voluntarily.  A  payment  of  11.  11«.  Gd.  per  annum 
vdll  still  entitle  a  Foreign  Fellow  within  the  Postal  Union  to  receive 
the  publications  of  the  Society  post  free,  representing  an  equivalent 
of82«. 

Library  and  Cahinet, — The  Council  anticipate  being  able  to 
arrange  for  the  circulation  of  the  books  at  the  commencement  of  the 
next  session. 

The  Cabinet  of  Objects  is  being  thoroughly  examined  by  a  com- 
mittee, consisting  of  Dr.  J.  Anthony,  Mr.  G.  F.  Dowdeewell,  Mr.  J.  W. 
Groves,  Mr.  A.  D.  Michael,  Prof.  C.  Stewart,  and  Mr.  W.  T.  Suffolk, 
who  were  appointed  under  the  following  resolution  proposed  by  Dr. 
Anthony  and  accepted  by  the  Council : — 

''That  a  Museum  Committee  be  constituted  consisting  of  six 
« members  to  examine  and  report  to  the  Meeting  of  Council  in 
*'  October  next,  on  the  condition  of  the  preparations  in  the  possession 
^  of  the  Society,  and  as  to  the  best  mode  of  classifying  and  arranging 
*'  and  making  accessible  to  the  Fellows  all  or  such  of  fiie  preparations 
«  as  may  be  worth  keeping.  And  with  a  view  to  the  future  interest 
"  and  importance  of  the  Cabinet  to  consider  the  following  proposal : — 
"That  while  presentations  of  special  slides  by  the  Fellows  in 
"  illustration  of  papers,  or  gifts  of  choice  coUections  of  objects  would 
"  always  be  acceptable,  preparers  of,  or  dealers  in  microscopic  objects 
"  should  be  invited  to  forward  from  time  to  time  to  the  care  of  the 
"  Librarian,  preparations  of  interest,  which  can  be  examined  by  the 
'*  Fellows  under  proper  regulations,  it  being  understood  that  purchases 
"  would  bo  made  therefrom  (and  from  other  home  and  foreign  sources) 
"  of  such  objects  as  might  seem  desirable." 

The  Committee  have  not  yet  been  able  to  complete  their  report, 
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bat  satisfactory  progress  has  been  made  witli  the  examination  of  the 
slides. 

Journal. — Mr.  Crisp  has  agreed  with  the  Oouncil  to  continue 
his  arrangement  for  the  issue  of  the  Journal  to  the  end  of  the  year 
1887.  As  it  is  known  to  many  of  the  Fellows  that  the  Journal 
entails  upon  Mr.  Crisp  an  annual  though  progressively  decreasing 
expenditure,  the  Council  think  it  right  to  state  that  it  is  at  his 
own  express  desire  that  the  existing  arrangement  has  been  continued. 
The  increase  in  the  sales  and  in  the  number  of  Fellows  elected 
(which  the  Council  cannot  but  regard  as  due  in  a  great  measure  to 
the  enlarged  activity  of  the  Society  since  the  Journal  was  commenced^ 
justify  the  expectation  which  1^.  Crisp  has  from  the  first  entertainea, 
that  by  the  end  of  1887,  when  the  Jonmal  will  have  been  in  existence 
ten  years,  it  will  be  wholly  supported  by  the  amount  contributed  by 
the  Society  and  received  through  the  publishers. 

It  is  constantly  urged  that  changes  should  be  made  in  the  classi- 
fication of  the  Summary,  but  the  Council  have  always  considered  it 
undesirable  that  on  this  question  the  Journal  should  be  in  advance. 
A  few  minor  changes  have  been  accepted  for  the  new  volume. 
These  comprise  in  Zoology  the  subdivision  of  the  Molluscoida  into 
ou  Tunicata,  p.  Polyzoa,  and  y.  Brachiopoda,  and  the  establishment  of 
a  new  subdivision  of  the  Arthropoda — Prototracheata — ^to  receive 
FeripatuB^  hitherto  placed  with  the  Myriopoda.  In  Botany  the 
"  General "  division  has  been  subdivided  into  Anatomy  and  Physiology, 
and  the  Bacteria  and  allied  forms  have  been  removed  from  their 
position  amongst  the  Fungi  to  a  new  division  of  Protophyta,  the 
position  of  AlgsB  and  Fungi  being  also  interchanged. 

Mr.  F.  E.  Beddard,  the  Prosector  of  the  Zoological  Society,  has 
kindly  given  the  benefit  of  his  services  as  Associate  Editor,  as  also 
Mr.  B.  B.  Woodward,  of  the  Natural  History  Museum.  The  Council 
have  expressed  to  Mr.  S.  O.  Bidley  their  regret  at  his  enforced  retire- 
ment through  ill-health,  and  their  thanks  for  the  assistance  he  has 
rendered  during  the  five  years  he  has  occupied  the  position  of  an 
Associate  Editor. 

The  number  of  copies  of  the  Journal  printed  has  been  necessarily 
increased  during  the  year  to  supply  the  additional  sales,  and  one  of 
the  parts  of  the  1st  Series  which  has  been  long  out  of  print  is 
reprinting.  To  meet  the  cost  of  the  reprint  the  Council  have  decided 
to  offer  twenty-five  sets  of  the  1st  Series  to  Fellows  at  the  reduced 
price  of  2Z.  12«.  6(i  After  the  first  twenty-five  applications  have 
been  met,  the  price  will  be  as  heretofore  32.  18^.  9(1.  to  Fellows. 

Meetinga^  dc, — The  Ordinary  Meetings  during  the  session  have 
been  well  attended  and  the  subjects  brought  forward  have  been 
varied  and  interesting.  The  Council  have  arranged  that  abridged 
reports  of  the  meetings  shall  appear  regularly  in  the  ^  Athenaaum ' 
and  '  Nature,'  and  it  may  be  noted  that  the  editor  of  the  '  English 
Mechanic '  habitually  reports  the  meetings  in  exienw^  so  that  absent 
Fellows  have  an  opportunity  of  ascertaining  without  delay  and  at  a 
small  cost  what  has  taken  place  at  each  meeting. 

In  addition  to  the  election  of  Lady  Fellows,  the  other  important 
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event  of  the  past  year  was  the  attendance  of  a  deputation  at  the 
meeting  of  the  American  Society  of  Microscopists  at  Rochester,  N.T. 
The  friendly  and  cordial  reception  of  the  deputation  was  warmly 
acknowledged  by  the  Society  at  their  October  meeting,  and  leayea 
nothing  to  be  said  here  beyond  formally  placing  on  record  in  this 
Beport,  the  gratification  with  which  all  classes  of  the  Fellows  have 
regarded  the  fraternal  greeting  given  to  the  Society  by  their  American 
fellow-workers. 


MsETiNa  OF  11th  March,  1886,  at  King's  Collbob,  Stband,  W.C, 
THB  Pbbbidbnt  (thb  Bev.  Db.  Dallxngeb,  F.B.S.)  IN  THE  Chaib. 


The  Minutes  of  the  meeting  of  11th  February  last  were  read  and 
confirmed,  and  were  signed  by  the  President. 


The  List  of  Donations  (exclusive  of  exchanges  and  reprints) 
received  since  the  last  meeting  was  submitted,  and  the  thanks  of  the 
Society  given  to  the  donors. 

6  Slides : — Head  of  Honey  Bee — A,  meUifica  (1  slide  Queen,  From 

1  Worker,  and  1  Drone ) ;  Head  of  Ground  Bee — Panwgus 
Banksiantts;  Head  of  Wild  Bee — Andrena  fuiva ;  and  Head 

of  WMp—Vespa  imlgaria       Mr.  F.  Enoch. 

3  Slides  of  Diatoms  mounted  in  Balsam  of  Tolu Mr,  F,  Kiiton, 

Hardy's  Collecting  Bottle  with  Improved  Stopper        ..      ..  Mr,  Ourties, 

Mr.  Orisp  said  that,  while  it  was  not  usual  to  look  too  closely  at  a 
donation,  it  was  necessary  to  warn  microscopists  against  the  use  of 
Mr.  Curties*  so-called  improvement,  which  consisted  in  substituting 
for  the  original  indiarubber  stopper  a  rectangular  one  of  glass,  which 
was  greased  in  order  to  make  it  water-tight.  The  nuisance  in  the 
field  of  a  collecting  bottle  with  a  greased  stopper  was  sufficiently 
obvious. 

Mr.  Hardy  disclaimed  any  responsibility  for  the  change  that  had 
been  made. 

Mr.  Crisp  exhibited  (1)  Winkel's  Class  Microscope  with  movable 
stage,  (2)  Tolles'  Clinical  Microscope,  (3)  Elonne  and  Miiller's  Port- 
able Microscope,  and  (4)  Swift's  Microscope  for  Examination  of 
Disease  in  Skin  of  Sheep,  and  having  a  very  long  working  distance, 
(5)  Griffith's  and  Bertrand's  Objective  Adapters,  and  (6)  a  new  form 
of  «  Finder." 

Mr.  H.  0.  Madan  exhibited  some  new  kinds  of  glass,  having  found 
that  a  combination  of  ordinary  blue  glass  with  a  peculiar  bluish-green 
glass,  known  as  '*  signal-green "  glass,  was  much  more  convenient 
than  the  usual  glass  coll  filled  with  solution  of  cuprammonium 
sulphate  (supra,  p.  827). 


Mr.  Baker  exhibited  some  object-boxes  in  book  form  for  placing 
on  a  shelf  with  books,  the  objects  then  lying  flat. 
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Dr.  C.  V.  Zenger^B  letter  was  read,  describing  a  new  mounting 
medium,  consisting  of  tribromide  of  arsenic  in  bisulphide  of  carbon, 
and  giving  a  refractiye  index  of  from  1  *  6696  to  1 '  7082.  An  improved 
slide  for  viewing  the  object  on  both  sides  was  also  described. 


Mr.  C.  H.  Hughes*  description  was  read  of  a  stage  for  use  with 
high  powers,  to  prevent  the  decentering  of  the  condenser,  especially 
when  used  with  immersion  contact.  Vertical,  horizontal,  and  oblique 
motions  are  given  to  the  slide  while  the  stage  remains  stationary,  but 
can  be  rotated. 


Mr.  J.  Mayall,  jun.,  described  the  original  ruling  machine  of 
the  late  Herr  F.  A.  Nobert  (now  the  property  of  Mr.  Crisp),  which 
was  exhibited  to  the  meeting.  He  said  he  should  not  enter  minutely 
into  the  details  of  the  construction,  as  they  could  hardly  be  under- 
stood without  a  close  inspection  of  the  machine,  many  portions  of 
which  were  too  delicate  and  complex  to  be  handed  round  to  the 
meeting.  The  foundation  of  the  machine  was  a  dividing  engine 
calculated  to  produce  parallel  divisions  far  finer  than  could  be 
marked  by  any  ruling  point  yet  discovered.  The  division-plate 
had  20  circles  of  '*  dots,"  and  these  were  supplemented  by  extremely 
fine  graduations  on  two  bands  of  silver  imbedded  near  the  edge, 
which  were  viewed  by  means  of  two  compound  Microscopes,  each 
provided  with  eye-piece  screw-micrometers  of  special  construction. 
The  movement  of  rotation  was  efifected  by  a  fine  tangent  screw 
acting  upon  a  worm  on  the  vertical  edge  of  the  division-plate.  The 
tangent  screw  was  controlled  by  a  large  milled  head  about  4  in.  in 
diameter,  and  a  graduated  drum  showed  the  amount  of  motion.  The 
method  employed  by  Herr  Nobert  for  obtaining  the  minute  divisions 
of  his  test-plates  (ranging  from  1/1000  to  1/20,000  of  a  Paris 
line)  was  to  convert  the  radius  of  the  division-plate  into  a  lever  to 
move  the  glass  plate  on  which  the  rulings  were  made  at  right  angles 
to  the  motion  of  the  ruling  point.  For  this  purpose,  he  attached 
to  the  centre  of  the  rotating  division-plate  a  bent  arm  on  which 
slided  a  bar  of  silver,  having  at  one  end  a  finely-polished  steel  point 
which  could  be  adjusted  by  a  scale  and  vernier  so  as  to  project  more 
or  less  beyond  the  centre  of  the  division-plate  or  axis  of  rotation. 
The  radius  of  the  division-plate  thus  became  the  long  arm  of  the 
lever,  whilst  the  radius  of  the  projection  of  the  polished  steel  point 
beyond  the  axis  of  rotation  formed  the  short  arm,  the  centre  of  the 
division-plate  being  the  fulcrum.  The  motion  of  the  short  arm  of 
the  lever  was  communicated  by  contact  with  an  agate  plate  to  a 
polished  steel  cylinder  adjusted  to  slide  at  right  angles  to  the  move- 
ment of  the  ruling  point  in  Y-shaped  bearings  of  agate.  The  steel 
cylinder  carried  a  circular  metal  table  on  which  the  glass  plate  to  be 
ruled  was  fixed  by  wax  and  clamps.  The  motion  of  the  lever  arms 
was,  of  course,  in  arc,  and  hence  the  divisions  would  not  be  strictly 
equidistant  unless  compensation  were  made  for  the  difference  in 
length  of  the  arc  and  its  sine;  but  since  the  actual  space  in- 
cluded between  the  first   and  last  lines  of   Herr  Nobert's  test- 
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plates  bardly  exceeded  1/60  in.,  Hub  difference  would  be  inap- 
preciable. 

The  arrangement  for  carrying  tbe  diamond  point  was,  be  be- 
lieved, wholly  designed  by  Herr  Nobert,  and  was  a  most  ingenions 
combination  of  mechanism,  combining  inventiyeness  and  efficiency. 
The  questions  to  be  solved  were  (1)  To  provide  means  to  adjust 
a  diamond  edge  to  any  angle  (within  required  limits^  ;  (2)  to  balance 
it  truly  so  that  the  weight-pressure  for  ruling  might  be  perfectly 
controlled ;  ^3)  to  raise  and  lower  it  strictly  in  one  plane — that  is  to 
Bay,  mechanically  free  from  lateral  play,  so  that  the  consecntivo 
divisions  of  the  ruling  depended  solely  on  the  motion  imparted  to  the 
glass  plate  by  the  dividmg  engine ;  (4)  to  cause  the  diamond  to 
oscillate  freely  in  one  plane ;  (5;  to  control  the  length  of  the  lines  to 
be  ruled ;  (6)  to  connect  the  whole  with  mechanism  to  ensure  an  even 
rate  of  speed  in  the  ruling  movement  of  the  diamond.  These  matters 
had  been  worked  out  by  Herr  Nobert  with  extraordinary  perseverance, 
as  evidenced  by  the  elaboration  of  the  adjustments.  From  the  point 
of  view  of  so  accomplished  a  mechanician  as  Dr.  Hugo  Schroder — to 
whom  he  (Mr.  MayaU)  must  publicly  express  his  obligations  for 
explanations  connected  with  the  machine — the  design  of  &is  portion 
of  the  machine  might  be  much  simplified  without  loss  of  accuracy  or 
delicacy  of  action.  In  particular  Dr.  Schroder  noted  that  the  whole 
of  the  movements  might  be  made  to  act  automatically,  whereas  Herr 
Nobert  went  through  the  process  of  adjusting  the  dividing  engine  and 
winding  up  the  train  of  wheels  for  each  line  rmed  on  his  test-plates — a 
labour  demanding  prodigious  patience.  It  should  be  observed,  how- 
ever, that  Herr  Nobert  had  always  to  work  with  very  limited  means. 
The  success  of  his  efforts  must  be  estimated  by  those  who  were  familiar 
with  his  ruled  plates,  and  who  had  compared  them  with  others. 

For  the  production  of  difiraction  gratings  and  ordinary  micro- 
meters, where  the  equidistance  of  the  lines  was  an  essential  factor, 
and  where  the  breadth  of  space  covered  by  the  lines  was  so  large 
that  the  lever  motion  in  arc  of  the  dividing  engine  would  have 
introduced  errors  in  the  evenness  of  the  division,  Herr  Nobert 
removed  the  bent  arm  from  the  centre  of  the  division-plate  and 
substituted  a  vertical  cylinder,  on  which  he  coiled  an  extremely  thin 
flat  steel  spring  having  a  hook  at  the  free  end ;  this  hook  was  attached 
to  a  stud  beneath  a  straight  cylinder  of  polished  steel,  which  carried 
the  glass  plate  to  be  ruled  under  the  diamond,  and  which  took  the  place 
of  die  more  delicate  arrangement  for  the  test-plates.  The  rotation 
of  the  division-plate  caused  the  vertical  cylinder  in  the  centre  to 
rotate,  coiling  the  steel  spring,  and  thus,  after  the  manner  of  a  wind- 
lass, hauled  along  the  diffiraction-plato  carrier  at  right  angles  to  the 
ruling  motion  of  the  diamond.  Presumably  Herr  Nobert  used  the 
stud  and  *'  dots  "  of  the  division-plate  to  divide  the  diffi:tu;tion  plates 
and  micrometers,  for  the  verification  of  12,000  consecutive  divisions 
(of  which  some  of  his  dif&action  gratings  consisted)  by  means  of  the 
Microscope,  would  have  been  too  much  for  even  his  patience. 

Mr.  Mayall  then  referred  briefly  to  the  preparation  of  the  glass  plates 
for  the  rulings,  which  he  said  were  of  specially  "  mild  "  composition. 
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He  believed  that  Herr  Noberf  s  earlier  rulings  were  upon  artificially 
prepared  gnrfaces  on  the  slips  themselves,  and  that  later  on  (about 
1860)  he  came  to  the  conclusion  that  the  melted  surfiaoe  of  cover- 
glass  was  better  for  his  test-plates.      Subsequently  Dr.  Schroder 
instructed  him  in  a  method  of  polishing  the  "  mild "  glass,  which 
induced  him  to  revert  to  artificial  surfaces  again.     The  later  test- 
plates  were  probably  all  ruled  on  the  prepared  "  mild  "  glass,  thinned 
down  to  suit  high-power  objectives.    Mr.  Mayall  said  he  must  defer 
his  remarks  on  the  diamond  points  till  the  next  meeting,  now  men- 
tioning only  that  the  ten  diamonds  that  accompanied  the  machine  pre- 
sented varieties  of  preparation.    Some  had  two  worked  surfSaces  brought 
to  a  knife  edge ;  others  one  worked  surface  and  one  surface  of  fracture 
meeting  in  a  knife  edge  ;  others  had  two  surfaces  of  fracture  meeting 
in  a  knife  edge.     By  reference  to  Herr  Nobert's  memorandum  book, 
Mr.  Mayall  said  he  hoped  to  be  able  to  explain  the  character  of  the 
diamonds  which  were  noted  as  being  successful     In  conclusion,  Mr. 
Mayall  said  it  was  abundantly  proved  by  Herr  Nobert's  work  that 
the  perfection  of  the  mechanical  part  of  tiie  dividing  engine  was  not 
the  only  difficulty  which  he  had  understood  and  conquered.     There 
was  a  still  greater  difficulty  which  he  had  understood,  and  which  he 
had  met  with  a  success  that  gave  him  pre-eminence  in  this  depart- 
ment of  micro-physics,  and  that  was  the  preparation  of  the  diamond 

ruling  points. 

The  President  expressed  the  thanks  of  the  meeting  to  Mr.  Mayall 
for  his  description  of  a  machine  which  exhibited  such  an  immense 
amount  of  commendable  ingenuity  in  its  construction.  He  thought 
it  must  be  a  source  of  gratification  to  the  Society  to  know  that  as  the 
machine  now  belonged  to  Mr.  Crisp,  they  might  hopja  at  some  future 
time  to  hear  more  about  it,  and  to  see  sometUng  of  its  performances. 

Mr.  Crisp  said  that  Mr.  Mayall  had  kindly  undertaken  to  describe 
and  illustrate  the  machine  in  a  future  number  of  the  Journal. 

Mr.  Beck  said  that  a  paper  upon  this  machine,  giving  all  the  details 
of  its  construction  with  illustrations,  would  be  extremely  interesting, 
and  he  hoped  that  Mr.  Mayall  would  not  only  describe  its  perfections, 
but  would  also  point  out  idl  its  weak  points,  which  were  sometimes 
even  more  interesting  and  instructive,  as  showing  the  manner  in 
which  the  inventor  had  been  able  by  practice  to  overcome  them.  He 
remembered  that  many  years  ago  the  micrometer  ruling  machine  by 
Mr.  Jackson  produced  in  his  hands  some  of  the  best  work  of  its  kind 
that  had  then  been  seen ;  but  when  after  his  death  it  passed  into 
other  hands,  some  of  the  worst  productions  resulted.  Mr.  Jackson 
had,  no  doubt,  found  out  all  its  weak  points,  and  had  overcome  them 
by  the  exercise  of  his  own  manipulative  skill ;  and  it  would  be  very 
interesting  to  know  how  Nobert  had  got  over  all  his  difficulties,  so  as 
to  be  able  to  produce  bands  of  lines  which  stood  altogether  unrivalled* 

Dr.  Matthews  inquired  if  there  was  any  provision  made  for 
dropping  the  point  upon  the  plate  on  commencing  a  line  ? 

Mr.  Mayall  said  this  seemed  to  be  one  of  the  weak  points  of  the 
machine,  for  it  would  be  seen,  on  examination  of  the  test-plates,  that 
there  was  frequently  a  small  fracture  at  the  beginning  of  a  line,  and 
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that  at  tbe  end  of  it  there  was  a  slight  hook-shaped  irr^iolarity.  A 
very  delicate  arrangement  had  been  devised  for  causing  the  point  to 
be  lifted  automatically ;  but  the  shock  produced  by  the  sudden  arrest 
of  motion  was  translated  on  the  end  of  each  line  by  a  hook. 

Kr.  C,  Beck  exhibited  a  modification  of  the  *'  Complete  "  lamp, 
fitted  with  a  shallow  glass  reserroir  instead  of  the  original  one  of 
metal.  It  was  thought  this  alteration  would  tend  to  prevent  con- 
densation or  ''  sweating "  of  the  parafi&n  upon  the  surface.  He  also 
exhibited  a  "  Vertical  Illuminator,"  with  a  new  form  of  diaphragm. 


Br.  Van  Heurok*8  note  was  read  sending  a  copy  of  Prof. 
Abbe's  opinion  on  the  photographs  of  the  "  beads  "  of  AmpMpleura 
peUfidda,  in  which  he  stated  that  he  had  no  reason  to  doubt  the 
reality  of  the  beads. 

Mr.  Crisp  said  that  Prof.  Hamilton  Smith,  who  had  had  no  little 
experience  on  this  question,  was  stated  to  doubt  the  reality  of  any 
beaded  structure  in  A.  peUucida,  asserting  that  he  can  at  any  time 
show  the  beaded  appearance,  "  which  is  purely  an  illusion,  and  is 
visible  even  with  a  1/4  in.  objective,"  and  that  the  diatoms  coated 
with  silver,  prepared  by  Dr.  A.  Y.  Moore,  have  "  failed  to  show  any 
peculiarity  of  marking  in  the  hands  of  other  competent  observers."* 
There  was  also  a  very  curious  misapprehension  in  connection  with 
this  diatom  discussion.  Dr.  Flogel,  it  would  be  remembered,  in- 
veighed somewhat  strongly  against  Prof.  Abbe's  theory,  which  he 
considered  to  be  antagonistic  to  his  researches.  The  fact  was,  how- 
ever, that  Prof.  Abbe  had  always  considered  Dr.  Fldgel's  methods  of 
investigation  as  the  only  proper  and  rational  ones  in  regard  to  diatom 
striae,  and  his  own  theoretical  views  strongly  confirmed  this. 


Dr.  J.  D.  Coz*8  note  was  read  as  to  actinic  and  visual  foci 
(auprc^  p.  381). 

Kr.  Kitton*8  remarks  in  commendation  of  Balsam  of  Tolu  were 
read  {supra,  p.  862). 

Kr.  Kitton  also  recorded  the  finding  by  Mr.  E.  Grove  of  a  species 
of  the  beautiful  genus  Asteromphalua  {A.  flaheUatus)  in  the  stomach 
contents  of  Asci£ans  collected  on  the  Teignmouth  coast.  Perfect 
frustules  were  frequentiy  observed,  which  seemed  to  indicate  that  the 
diatom  had  been  recently  living  in  that  locality.  It  was  associated 
with  numerous  other  forms. 


The  Circular^  of  the  Treasurer  of  the  American  Society  of 
Microscopists  inviting  subscriptions  to  the  Tolles  Memorial  Fund 
was  read.    The  Circular  contained  the  following  paragraph  : — 

«<  In  tiiis  connection  it  affords  me  great  pleasure  to  announce  to 

*  See  Amor.  Mon.  Micr.  Journ.,  vi.  (1885)  p.  32. 
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the  members  of  the  Society  that  I  have  in  my  possession  a  oommnni- 

cation  forwarded  to  the  Secretary,  Prof.  D.  S.  Eellicott,  from  the 

Hoyal  Microscopical  Society,  bearing  date  December  17th,  1884,  with 

an    enclosed  cheque  for  five  guineas,  as  the  first  donation  to  the 

Hobert  B.  Tolles  Memorial  Fund.   That  this  eyidence  of  appreciation 

of  the  labours  of  Mr.  Tolles,  and  of  the  work  in  which  the  American 

Society  is  engaged,  on  the  part  of  the  Boyal  Society,  will  be  keenly 

appreciated  by  the  members  of  this  Society,  and  give  an  impetus  to 

the  subscriptions  to  the  funds  referred  to  above,  there  can  be  no 

question." 

Mr.  G.  D.  Brown's  letter  was  read  as  follows : — "  In  the  current 

number  of  the  Journal,  in  a  review  of  Mr.  Busk's  '  Beport  on  the 

'  Challenger '  Polyzoa,'  it  is  stated  that  the  use  of  the  chitinous  element 

as  an  aid  in  the  classification  and  descriptive  geology  of  the  Polyzoa 

is  entirely  due  to  Mr.  Busk.     Allow  me  to  call  attention  to  Mr. 

Busk's  first  mention   of  the  subject — viz.  in  the  Journal  of  the 

Linnean  Society,  Zoology,  vol.  xv.  (1881)  p.  857.    In  this  paper  he 

adopts  and  developes  tiie  facts  corroborating  the   opinion  of  the 

importance  of  these   organs  in  this  connection;  but  he  himself 

states  that  he  is  indebted  for  the  suggestion  to  a  paper  by  Mr.  A. 

W.  Waters  in  the  Proceedings  of  the  Literary  and  Philosophical 

Association  of  Manchester,  1878." 

Mr.  Crisp  said  that  undoubtedly  Mr.  Waters  should  have  the 

credit  of  priority  as  acknowledged  by  Mr.  Busk.    The  review  in 

question,  however,  was  written  by  so  eminent   an  authority  (Prof. 

•Allman)  that  it  had  been  printed  without  the  thought  that  any 

correction  could  be  required. 

Br.  Ord  exhibited  and  described  some  objects  illustrating  the 

erosion  of  the  surface  of  glass  when  exposed  to  the  action  of  carbonate 

of  lime  and  a  colloid.     From  experiments  made   by  Mr.  George 

Bainy,  it  seemed  that  when  lime  was  deposited  upon  glass  in  the 

presence  of  a  colloid,  the  globule  it  formed  adhered  so  firmly  as  to 

require  removal  by  means  of  an  acid.    After  this  it  was  seen  that 

the  surface  of  the  glass  was  dimmed,  and  microscopical  examination 

showed  that  this  was  due  to  the  presence  of  numerous  little  pits, 

which  evidently  corresponded   to   the   points  of  adhesion   of  the 

globules,  although  no  chemical  substance  capable  of  eroding  glass 

had  been  employed.    Further  experiments  by  the  speaker  were 

detailed,  showing  that  he  had  caused  lime  to  be  so  deposited  by 

mixing  carbonate  of  potash  and  chloride  of  lime  in  solutions  of  gum, 

albumen,  glycerin,  and  gelatin,  and  that  in  each  case,  except  that  of 

gelatin,  £e  dimming  of  the  glass  from  the  same  cause  had  been 

obflerved.    Some  slips  of  ivory  and  mother-o'-pearl  were  also  eroded 

in  the  same  way  by  the  glycerin  solution,  and  it  was  inferred  from 

tliiB  that  the  substances  mentioned  had   been  eroded   by  purely 

molecular  action.     The  observation,  it  was  considered,  offered  an 

explanation  of  the  effects  of  boring  sponges  upon  shell  and  rock, 

as  well  as  of  the  phenomena  of  the  similar  removal  of  shell  and 

bone  in  the  process  of  their  remoulding. 
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The  President  thonght  tbat  Dr.  Ord's  communication  was  one  of 
remarkable  interest,  which  appeared  to  open  up  a  new  matter  for 
promising  investigation,  and  which  he  hoped  Dr.  Ord  himself  would 
develope  at  greater  length  in  a  form  for  publication. 

Mr.  T.  Charters  White  mentioned,  as  bearing  upon  the  subject, 
the  molecular  disturbance  which  took  place  on  the  sur&ce  of  glass  in 
the  case  of  photographic  negatives. 

Dr.  Matthews  said  there  were  certain  kinds  of  glass  which 
appeared  to  undergo  spontaneous  decomposition;  this  was  particu- 
larly noticed  in  the  case  of  the  very  old  glass  found  in  tombs  and 
causing  the  iridescence. 

Dr.  Q.  D.  Brown  said  that  a  somewhat  similar  effect  had  been 
observed  in  the  case  of  old  glass  in  windows;  particularly  those 
which  faced  the  south-west 

Prof.  Stewart  thought  that  the  disintegration  of  glass  which  was 
the  cause  of  the  colours  referred  to,  belonged  to  a  different  category, 
as  indicated  by  Sir  David  Brewster  in  a  paper  which  he  published 
upon  the  subject.  In  examining  decomposed  glass  the  primitive 
surface  might  often  be  observed  to  be  broken  up  into  concentric  films, 
frequently  following  definite  lines.  When  this  layer  breaks  off  it 
leaves  the  Bwcfa/oe  pitted  with  spheroidal  depressions.  There  were,  he 
thought,  some  dif&culties  to  meet  in  endeavouring  to  account  for  all 
the  phenomena  by  molecular  movement,  as,  for  instance,  in  the  case 
of  Eydractinia  arhorescens,  where  a  film  of  chitin  separated  the  proto- 
plasm of  the  organism  firom  the  incrnsted  shell.  As  regarded  the 
boring  powers  of  certain  sponges  and  the  removal  of  lime,  he  thought 
that  the  suggestion  of  Dr.  Ord  was  very  likely  to  be  correct,  and  that 
the  movement  of  the  heavy  molecules  of  the  colloids  might,  sledge- 
hammer-like,  increase  the  motion  of  the  molecules  of  the  body  acted 
upon,  and  finally  produce  the  observed  effects. 

Mr.  Cheshire  tiiought  that  there  was  a  curious  mathematical  side 
to  this  question  as  bearing  upon  the  velocity  imparted  by  the  stroke 
between  the  heavy  molecule  of  the  colloid  and  the  lighter  molecule  of 
the  lime. 

Dr.  Ord  replied  to  the  remarks  that  had  been  made,  and  exhibited 
a  specimen  and  also  enlarged  diagrams  of  a  spheroidal  calculus  of  uric 
acid,  found  in  the  kidney  of  a  patient,  surrounded  by  a  layer  of  a 
chitinoid  nature,  and  showing  extensive  erosion  of  the  uric-acid 
nucleus  by  its  colloid  investment. 

Prof.  Stewart  mentioned  a  case  of  the  peculiarly  resistent  substance 
of  oxalate  of  lime  calculi  being  similarly  eroded. 


Mr.  J.  W.  Stephenson  read  his  paper  "  On  a  New  Catapdioptric 
Illuminator,"  having  an  aperture  exceeding  that  of  any  existing 
objective — or  equal  to  1*644  N.A.  in  flint  ^ass,  and  1*612  N.A.  in 
crown  glass.  The  subject  was  illustrated  by  diagrams  and  by  the 
exhibition  of  the  apparatus  (supra,  p.  207). 

The  President  thought  that  all  who  were  in  the  habit  of  using 
high-angled  lenses  would  feel  indebted  to  Mr.  Stephenson  for  giving 
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his  attention  to  this  subject,  which  was  one  of  great  practical  interest 
in  these  days  of  extended  research  on  micro-organisms.  He  regarded 
as  of  special  practical  value  the  power  of  obtaining  black-ground 
illumination  with  objectives  of  the  largest  aperture. 


Kr.  Cheshire  and  Kr.  Cheyne^s  paper  ''On  the  Pathogenic 
History  of  a  New  Bacillus  (B.  cdvei)  "  was  introduced  by  Mr.  Cheshire, 
who  said  that  attention  had  been  called  to  a  very  serious  disease 
which  had  prevailed  amongst  hive  bees,  attacking  the  larvsB  to  so  great 
an  extent  that  in  some  instances  whole  stocks  had  been  exterminated. 
The  disease  was  known  as  "  foul  brood,"  from  the  disagreeable  smell 
which  came  from  the  affected  hives,  and  from  the  idea  that  it  was  con- 
fined to  the  larval  state.  On  careful  investigation,  however,  it 
appeared  that  the  disease  was  due  to  a  bacillus,  and  that  the  bees 
themselves,  including  the  queen,  suffered  from  it.  It  was  very  satis- 
factory to  be  able  to  announce  that  they  had  discovered  that  the 
disease  yielded  very  readily  to  treatment,  which  consisted  in  feeding 
the  larvsB  with  a  eyrxip  containing  1/600  per  cent,  of  phenol. 

Mr.  Cheyne  followed  with  a  detailed  explanation  of  the  methods 
adopted  in  tracing  out  the  life-history  of  the  BaciUus^  and  exhibited 
in  illustration  a  series  of  tubes  and  bottles  in  which  its  propagation 
had  been  carried  on.  It  was  not  possible  to  rely  upon  the  shape  as 
determining  whether  the  BaciUua  was  a  new  form  or  not,  but  the 
completion  of  a  series  of  experiments  and  observations  enabled  him  to 
say  that  this  was  a  new  form,  and  that  it  was  really  the  cause  of  the 
disease.    It  had  been  named  BacUlua  alvei, 

Mr.  Dowdeswell  regarded  this  communication  as  one  of  great 
interest,  and  especially  remarked  upon  the  fact  that  this  was  the  only 
instance  he  had  heard  of  in  which  the  virus  of  the  disease  had  been 
taken  in  with  the  food  instead  of  being  communicated  by  inoculation. 
He  felt  that  they  were  greatly  indebted  to  Mr.  Cheyne  for  so  clearly 
demonstrating  the  methods  employed  for  the  observation  of  the 
development  of  the  organism. 

Mr.  Crisp  said  that  that  was  not  the  only  claim  which  Mr.  Cheyne 
had  upon  their  admiration,  as  it  would  be  remembered  that  it  was  he 
who  had  organized  the  Biological  Laboratory  at  the  Health  Exhibition, 
which  had  proved  so  great  a  success. 

The  President  expressed  his  regret  that  the  hour  was  so  late  as  to 
preclude  the  possibility  of  further  discussion  on  tho  paper,  in  which 
there  were  many  points  of  exceptional  interest. 


Kr.  Fowke  read  a  paper  "  On  the  First  Discovery  of  the  Comma- 
Bacillus  of  Cholera,"  illustrating  his  remarks  by  photographs  and 
drawings.  He  showed  that  the  bacillus  was  known  and  recognized 
thirty-five  years  ago  by  two  Englishmen,  Messrs.  Brittan  and  Swayne. 

Dr.  Maddox  pointed  out  that  it  was  by  the  breaking  up  of  the 
rings  discovered  by  the  original  observers  that  the  so-called  "  comma  " 
bacilli  were  formed. 
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The  President  annonnoed  that  the  second  oonversazione  would  be 
held  on  April  22nd. 

The  following  Instmmentfl,  Objects,  ftc,  were  exhibited  :— 

Mr.  Baker : — Object-boxes  in  book  form  and  otherwise. 

Mr.  Beck : — (1)  "  Complete ''  Lamp  with  glass  reservoir ;  (2) 
Vertical  lUmnmator  with  diaphragms. 

Mr.  Bolton : — ^Larva  of  Spio, 

Mr.  Cheshire  : — BaciUus  alvei  (1)  from  juices  of  diseased  bee,  (2) 
showing  spores  beginning  to  stain  ;  (3)  spores  further  advanced,  (4) 
in  Agar-agar  cultivation  showing  spores. 

Mr.  Cbe  jne : — Series  of  preparations  illustrating  the  propagation 
of  Bacillus  alvei. 

Mr.  Crisp : — (1)  Nobert*s  original  ruling  machine  ;  (2^  Winkel's 
Class  Micros  ^pe  with  movable  stage ;  (8)  Tolles'  Clinical  Micro- 
scope; (4)  Klonne  and  Mtiller's  PortiAble  Microscope;  (b)  Swift's 
Microscope  for  examination  of  disease  in  skin  of  sheep ;  (£)  Griffith's 
and  Bertrand's  Objective  Adapters;  (7)  New  form  of  iinder;  (8) 
Bobinson's  Focusing  glass  with  spiral  adjustment ;  (9)  "  Carter's 
Cabinets  of  curious  seeds  for  the  Microscope/'  consisting  of  from 
12  to  100  specimens,  each  in  separate  wooden ''  pill-boxes  "  and  named. 

Mr.  Fowke : — Photographs  illustrating  his  paper  on  the  Comma- 
Bacillus. 

Mr.  Eitton: — Three  slides  of  Diatoms  mounted  in  Balsam  of 
Tolu. 

Mr.  Madan : — *'  Signal-green  "  glass,  cobalt  blue  glass,  and 
apparatus  for  showing  the  difference  in  diameter  of  red  and  blue 
interference  rings. 

Mr.  E.  M.  Nelson : — Drawing  of  Koch's  Comma-Bacillus  showing 
flageUa  (1/15,000  in.  x  2460.  Powell's  1/12  in.  OU-immersion 
Objective,  1-43  N.A.). 

Dr.  Ord : — Glass  showing  erosion  of  surface  by  action  of  carbonate 
of  lime  and  a  colloid. 

Mr.  Adam  Sedgwick : — Slide  containing  100  sections  through  a 
Polyzoon  colony. 

Mr.  Stephenson : — New  Cata-dioptric  Illuminator. 


New  Fellows : — The  following  were  elected  Ordinary  Fellows : — 
Messrs.  C.  H.  Freeman-Underwood,  M.D.,  J.  G.  Gibbs,  M.D.|  T.  J. 
Lambert,  and  G.  B.  Tweedie. 

Dr.  J.  H.  L.  Fldgel  was  elected  an  Honorary  Fellow. 


JOURN  R  MTCR  SOCSERlJ  VOI,  V.FL  Vll 


NewP,rit.6li0rj"baUd« 


* 

> 

4       ' 
^            t 

■      QR      -    1 

' 

/ 

JOUENAL     ^ 

OF   THB 

ROYAL  MICROSCOPICAL  SOCIETY. 

JUNE  1885. 


TEANSACTIONS  OF  THE  SOCIETY. 

VIII. — New  British  OribaticUe. 
By  A.  D.  MiCHAKL,  P.R.M.S.,  P.L.S.,  P.Z.S.,  &c. 

(Bead  Sth  April,  1885.) 

Plate  VII. 

As  this  paper  is  entirely  descriptive  of  new  species,  and  of  hitherto 
unknown  stages  in  the  life-histories  of  other  species,  the  adult 
forms  of  which  have  already  been  recorded,  it  is  necessarily  of  a 
technical  character,  and  does  not  afford  much  matter  of  interest  to 
naturalists  generally ;  a  few  words  may,  however,  be  said  as  to  one 
or  two  of  the  creatures  described  and  the  mode  of  tracing  them, 
which  may  possibly  be  acceptable  even  to  those  who  have  not  paid 
special  attention  to  the  family  of  Acarina  treated  of. 

Firstly,  as  to  the  nymph  of  Cepheus  hiJidatuB.  I  have,  on  more 
than  one  occasion,  called  attention  to  the  bizarre  and  beautiful 
forms  which  the  nymphs  of  some  of  the  OribatidaB  assume,  partly 
consequent  on  the  habit,  which  so  many  of  them  possess,  of 
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Fig.  \,— Cepheus  hijidatusy  larva. 

2. — Notaspis  aerrata  n.  sp.  X  100. 

2a. —    „  „      pseudo-Btigmatic  organ  x  300. 

3. —      „       juncta  n.  sp.,  outline  of  cepbalotliorax  x  200. 

4. —      „        longilamellata  n.  Bp.,  oviiiine  of  cephaloihonx  X  li$, 

5. —      „       pectinata  n.  sp.,  pseudo-stigmatic  organ  x  250. 

6. —      „        danpectinctta  n.  sp.,  pseudo-stig^atic  organ  x  40O. 

7. —      „        quadricarituxta  n.  sp.  x  250. 

8. —      „        lanceolata  n.  sp.,  peeudo-stigmatic  organ  x  275. 

9. — Damaus  sufflexits  n.  sp.,  ventral  aspect  x  65. 
10. —      „       tenuipes  n.  sp.,  pseudo-stigmatic  organ  x  300. 
11. —  Hijpocihonius  ianatua  n.  sp.  X  140. 
11a. —        „  „      mandible  x  800. 

Ser.  2.— Vol.  V.  2   0 
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carrybg  on  their  backs  the  notogastral  (dorso-abdominal)  portions 
of  all  their  cast  skins^  which  form  concentric  rings  npon  the  back 
of  the  existing  creature.     The    nymphs  of  Tegeocranus  lotus, 
Leiosoma  (Cepheus)  palmicindum,  and  Cepheus  oeellaius  have  been 
especially  noticed  as  very  remarkable  creatures,  and  the  present 
species  is  not  inferior  to  them  in  interest  and  singularity.    It  is 
distinctly  constructed  upon  the  type  of  the  nymph  of  Teffeoeranus 
hxtus ;  it  may  be  remembered  that  this  nymph,  which  may  fairly 
be  considered  a  typical  form,  has  the  abdomen,  and  each  cast 
abdominal  skin,  bordered  by  a  series  of  large,  brown,  trifid  pro- 
jections, from  the  central  cusp  of  each  of  which  springs  a  great 
serrated  spine  of  clear  chitin,  doubly  curred,  so  as  to  form  almost 
a  line-of-beauty,  directed  more  or  less  backward.    In  the  present 
species  the  trifid  projection  is  absent,  or  rather  the  central  cusn 
alone  remains,  forming  a  very  large  projecting  papilla,  of  which 
there  is  a  series  all  round  each  skin ;  from  each  of  these  springs  a 
spine  somewhat  of  the  nature  of  those  borne  by  T.  latua  but  twice 
or  three  times  as  long,  far  thinner  and  finer,  and  with  the  serrations 
much  further  apart,  so  that  it  gives  the  idea  that  if  a  spine  of 
T.  latus  were  ductile,  and  could  be  drawn  out  to  extreme  length 
and  tenuity,  it  would  then   resemble  one  of  those  of  Cepheus 
hifidatus.     The  spines  radiate  much  more  than  those  of  T.  latus^ 
and  have  the  peculiarity,  that,  while  those  on  the  anterior  parts  of 
the  body  are  stiff,  those  bordering  the  posterior  part  are  more  or 
less  flexible.     The  remarkable  length  of  these  spines,  their  elegant 
shapes,  and  the  complicated  pattern  resulting  from  the  curving  and 
crossing  of  those  projecting  over  the  cephalothorax,  render  the 
animal  as  singular  a  creature  as  can  readily  be  found. 

The  mode  in  which  it  has  been  discovered  gives  it  an  additional 
interest  in  my  eyes,  as  one  always  has  a  special  liking  for  what 
has  only  been  attained  by  considerable  care  and  trouble.  Cepheus 
hifidatus  is  a  rare  species,  very  di£5cult  to  obtain ;  I  have  not  ever 
found  the  nymph  or  larva,  and  I  have  traced  it  solely  from  the 
system  of  preserving  the  creatures  alive  in  glass  cells,  and  en- 
deavouring to  breed  from  them,  which  I  have  adopted  in  most  of 
my  researches  on  the  life-histories  of  Acarina.  Last  autumn  at 
Keswick  (Cumberland)  I  came  across  three  or  four  living  adult 
specimens  of  the  species,  and  I  determined  to  endeavour  to  get 
them  to  lay  eggs  and  rear  them.  I  carefully  isolated  them  in  a  cell 
without  other  creatures  of  any  sort,  and  placed  them  under  such 
hygrometric  and  food  conditions  as  experience  told  me  would  be 
most  likely  to  keep  them  in  health ;  after  a  few  weeks  I  was  pleased 
to  find  four  young  larvie,  just  hatched,  and  of  a  kind  new  to  me, 
but  evidently  one  of  the  Oribatidae ;  one  of  these  is  figured  at  plate 
YII.  fig.  1.  I  carefully  reared  these  larvae  until  they  attained  the 
nymphal  stage,  and  through  all  the  ecdyses  of  that  stage,  the  whole 
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J)rooe68  taking  oyer  six  months,  during  which  they  had  to  be 
ooked  to  almost  erery  day,  until  at  last  they  were  full  grown  and 
became  the  remarkable  creatures  I  have  described.  I  then  killed 
and  preserved  two  for  specimens,  retaining  the  other  two  alive  so 
as  actually  to  complete  tne  whole  cycle  of  changes.  Unfortunately, 
when  one  of  these  was  just  about  to  assume  the  adult  condition,  by 
a  trifling  accident  something  touched  my  hand  while  I  was  ex- 
amining the  cell,  and  the  creature  which  1  had  kept  for  six  months 
was  gone  in  an  instant.  I,  however,  still  had  one  left,  and  this  one 
I  was  more  fortunate  with,  and  succeeded  in  rearing  it  through  the 
final  ecdysis;  it  completed  the  whole  cycle  of  its  existence  in 
my  cage  and  became  a  perfect  Cepheua  lifidatus  on  the  80th  April, 
1885*  I  retain  it  as  a  specimen  with  the  cast  skin  from  which  it 
emerged. 

Another  very  interesting  new  species  is  that  referred  to  below  as 
HypocthoniuB  lanakia.  The  genus  Hypocthoniua  was  instituted 
by  C.  L.  Eoch  for  two  species  which  he  described.  Nicolet  finding 
that  Eoch  had  established  several  genera  upon  immature  forms, 
and  seeing  that  this  looked  very  much  like  a  nymph,  positively 
stated  that  this  genus  also  consisted  of  creatures  in  course  of 
development,  and  even  went  so  far  as  to  say  what  it  was  the  early 
stage  of.  Dr.  G.  Haller,  some  few  years  since,  pointed  out  that 
Eoch  was  right  and  Nicolet  in  error,  as  the  sexes  are  well  developed 
and  the  female  is  constantly  found  with  ripe  eggs.  From  careful 
observation  of  the  different  species  both  living  and  in  preparations, 
I  can  fully  confirm  Haller's  view ;  the  female  lays  ripe  and  fertile 
eggs  in  the  ordinary  way,  and  neither  she  nor  the  male  ever 
undergo  any  further  transformation,  while,  as  I  have  formerly 
stated,  I  have  traced  the  larva  and  nymph  of  the  species  which 
Nicolet  supposed  this  to  be  the  immature  stage  of,  and  they  are 
totally  difi'ereut.  The  great  point  of  interest,  however,  is  the 
foUowing.  In  almost  all  general  works  on  zoology  the  Acarina 
will  be  found  described  in  words  practically  of  similar  purport  to 
the  foUowing,  which  is  taken  from  the  English  translation  of 
Cohn's  Text-book  of  Zoology  (1884).  "  Acarina,  Arachnida  with 
stout  body.  The  abdomen  is  unsegmented  and  fused  with  the 
thorax ; "  and  further  on,  "  The  body  of  the  Acarina  is  generally 
small  and  possesses  a  stout  and  unsegmented  form.  The  head, 
thorax,  and  abdomen  are  fused  into  a  common  mass."  Now  this  is 
perfectly  true  of  such  extreme  forms  as  the  Hydrachnidse,  but  in 
the  Oribatidie,  most  of  the  Gamasidae,  the  TrombidiidsB,  the 
TyroglyphidsB,  and  indeed  far  the  larger  part  of  the  Acarina,  the 
abdomen  is  as  distinct  from  the  cephalothorax  as  that  of  a  beetle  is 
from  its  thorax.    In  this  genus,  however,  the  matter  is  carried 

*  The  imago  had  not  emerged  at  the  time  this  paper  was  read,  but  has  done 
•o  ainoe. 

2  c  2 
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further,  for  the  exo-skeleton  of  the  abdomen  is  decidedly  segmented^ 
and  in  the  species  now  described  the  segments  are  capable  of  a 
certain  amount  of  telescopic  extension  and  retraction,  and  in  con- 
nection with  this  it  has  a  power  of  erecting  the  spines  on  its  back 
(which  are  usually  horizontal)  as  a  porcupine  aoes.  I  am  not 
aware  of  this  power  existing  in  any  other  species  of  Oribatidae. 

Another  curious  new  species  is  that  which  I  propose  to  call 
DamsBus  tenuipes.  The  adult  of  this  creature  carries  the  cast 
notogastral  skins,  but  they  are  not,  as  in  Cepheus  bijidatus,  aboye 
referred  to,  extended  nearly  flat  on  the  back :  on  the  contrary,  the 
abdomen  is  nearly  globular,  and  the  cost  notogastral  skins  retain 
their  hemispherical  shape,  so  that  they  form  a  pile  on  the  back, 
like  a  diminishing  series  of  dish-covers.  These  being  very  thin 
require  some  support,  and  they  receive  it  in  an  odd  way.  From 
the  centre  of  the  dorsal  shield  of  the  abdomen  of  the  adult  arises  a 
chitinous,  spine-hke  process,  which  is  erect,  and  just  touches  the 
lowest  cast  skin  ;  from  exactly  above  it  on  that  skin  arises  a  similar 
spine,  which  supports  the  second  skin,  and  so  on ;  thus  these  spines 
form  a  supporting  column  in  the  centre  of  the  pile.  They  are 
never  seen  except  the  skin  is  pulled  off  or  rendered  transparent. 
There  is  not  any  spine  on  the  larval  skin,  which,  being  the  top,  has 
not  anything  to  support. 

Cepheus  bifidatus. 
Nymph, 

This  singular  and  beautiful  creature  is  decidedly  of  the  type  of 
the  nymph  of  Tegeocranus  lattts,  but  the  spines  bordering  the 
abdomen  are  far  longer  and  more  slender,  and  the  processes  from 
which  they  spring  are  smaller,  and  different  in  form. 

Colour  very  light  buff  or  drab,  almost  white.  Legs  and  rostrum 
light  pink-brown.  Texture  granular,  rough.  Form  eUiptical,  the 
edge  broken  by  the  granulation. 

Bostrum  blunt-pointed.  Cephalothorax  small,  conical.  Pseudo- 
stigmata  dorsal ;  pseudo-stigmatic  organs  setiform,  serrated  spines. 
Interrlamellar  hairs  similar ;  rostral  hairs  short  and  simple.  Legs 
short,  of  about  even  thickness  throughout,  joints  rough ;  tactile 
hairs  on  all  legs ;  a  whorl  of  thin  curved  hairs  on  each  of  the  cen- 
tral joints  of  the  two  front  pairs  of  legs,  a  few  similar  hairs  on  the 
hind  legs. 

Abdomen  elliptical,  notogaster  flat,  ventral  surface  arched. 
Notogaster  stands  much  above  cephalothorax.  Cast  notogastral 
skins  carried  flat  on  the  back.  The  larval  skin  forms  a  central 
shield  and  the  nymphal  skins  almost  concentric  rings  bordering  it, 
but  each  skin  is  usaally  a  trifle  in  advance  of  that  below  it.  The 
larval  skin  is  arched  and  bordered  by  about  seventeen  thin,  curved. 
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eparsely-aerrated,  coloarless  spines,  the  hindermost  of  which  is  cen- 
tral. There  are  three  pairs  of  similar  spines  on  the  notogaster. 
Bound  the  margin  of  each  nymphal  skin  are  about  twenty  brown, 
chitinous,  more  or  less  conical  papillaB ;  these  gradually  enlarge  in 
size  from  anterior  to  posterior;  each  carries  an  excessively  long 
slender  spine  of  clear  chitin,  sparsely  serrated ;  the  anterior  are 
mostly  doubly-curved,  and  stiff,  or  nearly  so,  and  are  of  similar 
form  on  the  two  sides  of  the  abdomen ;  tiiose  nearer  the  posterior 
extremity  are  more  flexible.  Many  of  the  spines  are  longer  than 
the  whole  length  of  the  body,  and  as  they  stand  out  radially,  and 
border  each  cast  skin,  they  give  the  creature  a  most  extraordinary 
appearance.  Some  of  the  spines  which  project  over  the  cephalo- 
tnorax  cross  and  form  a  senes  of  bilateral  figures,  all  different. 

The  larva,  plate  VII.  fig.  1. 

This  is  almost  colourless,  slightly  grey ;  its  appearance  in  other 
respects  may  be  gathered  from  the  above  description  of  the  cast 
skin. 

NOTASPIS  SBBRATA  Sp.  UOV.,  figS.  2,  2a. 

Average  length  about  '56  mm. 

„       breadth   „  '37     „ 

,,       length  of  legs,  1  st  pair,  about  *  30     „ 

„  „  2nd  and  3rd  pairs,  about  *28     „ 

„  „  4  th  pair,  about  '34     „ 

A  species  chiefly  characterized  by  the  extreme  length  and  serra- 
tion of  the  hairs  on  the  notogaster,  and  by  being  thickly  covered 
with  short  processes  of  the  cuticle,  which  looks  like  a  confervoid 
growth,  ana  it  is  often  strewn  with  small  particles  of  lichen,  &c. 

Colour  dull  darkish-brown.  Texture  entirely  without  polish  ; 
coarsely  pitted  with  circular  or  sub-circular  areolations.  Shape 
pyriform,  posterior  margin  very  round. 

Uostrum  narrow,  rounded  ;  rostral  hairs  curved  and  pectinated. 
Cephalothorax  long,  constricted  at  the  juncture  with  the  abdomen. 
No  lamellaB,  nor  trans-lamellsa ;  lamellar  hairs  curved  inward  and 
serrated.  Pseudo  -  stigmata  near  together,  strongly  projecting. 
Pseudo-stigmatic  organs  medium  length  with  fine  peduncles  and 
short  pyriform,  almost  globular,  heads.  Interlamellar  hairs  long, 
flexible,  pectinated.  Legs  moderately  long.  Tarsi  almost  ellipticcu, 
but  with  long  peduncles  bearing  the  claws.  Tactile  hairs  short. 
A  whorl  of  curved,  pectinated  hairs  on  each  of  the  three  central 
joints  of  each  leg,  except  the  tibiae  of  the  hind  pairs. 

Abdomen  oval,  narrow  anteriorly,  broad  posteriorly,  where  the 
notogastral  plate  is  bent  down  so  as  to  form  some  part  of  the 
ventral  surface.     There  is  a  somewhat  irregular  row  of  very  long. 
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flexible,  serrated  hairs  round  the  margb  of  the  noiogaster,  and  two 
rows  of  abont  three  similar  hairs  nearer  the  median  line.  Yential 
plate  small.  Genital  and  anal  apertures  large,  the  former  almost 
square,  the  latter  diamondnahaped. 

Nymph. 

The  usual  appearance  of  the  creature  is  an  irregular  lump  of 
small  pieces  of  hchen«  white  powder,  and  debris,  from  which  spnngs 
a  forest  of  long  serrated  hairs,  standing  out  on  every  side  mr 
beyond  the  body. 

Colour  pale-fawn  or  mouse-colour.  Texture  rough  and  leathery. 
Shape  almost  oblong. 

Cephalothorax  distinctly  divided  into  rostrum  and  hinder  part  ; 
the  latter  nearly  as  wide  as  the  abdomen.  Bostral  hairs  long,  ser- 
rated, curving  inward,  and  usualljr  crossing.  Pseudo-stigmatic 
organs  and  interlamellar  hairs  as  in  adult.  Legs  short,  fourth 
pair  hardly  reaching  hind  margin,  thick.  Femora  of  two  front 
pairs  considerably  enlarged ;  whorls  of  serrated  hairs  as  in  adult. 

Abdomen  not  much  arched,  nearly  parallel-sided.  Anterior 
margin  slightly  rounded,  posterior  rounded  and  depressed ;  some- 
times with  a  slight  median  indentation.  The  out-line  rough  from 
the  texture  and  shrivelling  of  the  skins  and  the  foreign  mattter 
adhering  to  them.  The  cast  notogastral  skins  are  carried  flat 
and  concentrically  on  the  back,  but  shrivelled,  and  so  hidden  by 
debris  that  they  can  often  only  be  noticed  from  the  long  serrated 
hairs  which  border  them.  The  larval  skin  shows  indications  of 
transverse  corrugations.  Each  skin  is  bordered  by  a  close  row 
of  very  long  serrated  hairs,  directed  outward  and  backward,  but 
curving  strongly  upward  and  inward  at  their  distal  ends.  Those 
on  the  outer  skm  are  usually  fiar  the  longest. 

I  found  the  species  first  at  Hopwas  Wood,  Warwickshire;  since 
then  I  have  taken  it  more  abundantly  at  Ambleside,  Westmorland, 
and  Keswick,  Cumberland ;  Mr.  E.  Bostock  has  sent  me  specimens 
from  Stone,  Staffordshire,  and  Colwyn  Bay,  North  Wales.  It  is 
usually  amongst  lichen  on  walls  or  rather  dry  places. 

NoTASPis  JUNCTA  sp.  uov.,  plate  YII.  fig.  3. 

Average  length  about  *  22  mm. 

„        breadth  „  *13     „ 


„       length  of  legs,  1st  pair,  about  *  12 

2nd  and  3rd  pairs,  about  '  1 1 
4th  pair,  about  '  15 


9i 
„  „  .^u^*  Mi<^<^  w<.««  j^Mrx..»,  M^/vruH         **  ,, 

„  „  4th  pair,  about  '  15     „ 


A  minute  species,  remarkable  for  the  form  of  the  lameUse,  which 
meet  in  the  middle  of  the  cephalothorax,  and  for  their  long,  closely- 
approximated  cusps. 
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Colour  rather  light  yellow-brown.  Texture  polished,  without 
panctnres  (visible  with  say  200  diameters  amplification).  Shape 
short  pyriform. 

Boetmm  pointed ;  rostral  hairs  nearly  straight.  Palpi  slightly 
protruded.  Lamellae  thin,  slightly  undulated,  blades  on  edge; 
widely  separated  posteriorly  but  touching  anteriorly  at  about  the 
centre  of  the  cephalothorax.  Cusps  very  long,  starting  with  a 
rounded  shoulder  and  twisting  over  so  as  to  become  almost  hori- 
zontal; they  have  curved  sides  and  diminish  to  a  blunt  point. 
Lamellar  hairs  terminal,  long,  straight,  directed  forward.  Pseudo- 
stigmatic  organs  rather  short,  with  slender  peduncles  extending 
slightly  beyond  the  pseudo-stigmata,  and  rather  long  fusiform 
heads,  which  are  set  at  a  slight  angle  with  the  peduncles.  Legs 
rather  short,  fourth  pair  little  longer  than  the  abdomen.  Femora 
very  broad,  thin  and  rounded,  with  large  blades.  Tibiae  much 
enlarged  towards  distal  ends.     Claws  monodactvle. 

Abdomen  a  very  short  ellipse,  almost  globular,  anterior  margin 
slightly  truncated ;  at  each  antero-lateral  angle  is  a  blade  like  pro- 
jection with  an  undulated  lateral  and  a  square  posterior  edge. 
There  are  a  few  hairs  round  the  hind  margin  of  the  abdomen. 
Genital  and  anal  plates  large,  roundish,  near  together. 

I  have  found  the  species  chiefly  in  moss  on  trees  at  Epping 
Forest.    It  is  not  common. 

.  NOTASPIS  LONOILAMELLATA   Sp.  nOV.,  plate  YII.  fig.  i. 

Average  length  about  *  33  mm. 

„       breadth  „  '18     „ 

„       length  of  legs,  1st  pair,  about  '  17 

„  „  2nd  and  3rd  pairs,  about  *  1 6 

4th  nair.  about  *  18 


A  species  chiefly  distinguished  by  the  length  of  its  rostrum  and 
lamellae. 

Colour  and  texture  as  in  i^T.  juncta.  Shape  elongated  pyriform. 
Cephalothorax  very  long,  about  five-twelfths  of  the  total  length. 
Bostrum  conical,  pointed ;  hiud  part  of  cephalothorax  almost  squara 
Bostral  hairs  small,  nearly  straight ;  palpi  showing,  almost  at  the 
tip  of  the  rostrum.  Lamellae  mere  thickened  Iraxs,  very  long, 
reaching  more  than  half-way  along  the  rostrum ;  they  approach 
each  other  for  about  one-tiiird  of  their  length,  commencing 
posteriorly,  then  suddenly  turn  forward  and  continue  parallel  until 
their  ends.  No  cusps  nor  trans-lamella.  Two  short  paired  ridges 
are  situated  at  the  base  of  the  cephalothorax,  commencing  near  Uie 
mfdian  line,  with  small,  chitinous,  almost  half-moon-shaped  pro- 
jections, from  which  thinner  ridges  run  outward  and  sli^tJy  for- 
ward, until  they  nearly  touch  the  pseudo-stigmata ;  then  they  turn 
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inward  and  forward,  and  terminate  in  a  short  piece  bent  forward. 
Pseudo-stigmata  large,  lateral.  Psendo-stigmatic  organs  with  long 
filiform  peduncles  and  very  short  fusiform  (pointed)  heads.  Inter- 
lamellar  nairs  shortish,  setiform.  Legs  rather  short,  hind  pair  not 
reaching  posterior  margin.  Femora  without  blades ;  claws  mono- 
dactyle. 

Abdomen  truncated  anteriorly,  rounded  posteriorly,  antero- 
lateral angles  sUghtly  produced,  forming  small  blunt  points.  There 
are  two  sparse  longituciinal  rows  of  fine  hairs  on  the  notogaster,  and 
a  series  of  similar  hairs  round  the  margin.  Genital  and  anal  plates 
small,  pentagonal,  far  apart. 

NoTASPis  pechnata  sp.  noY ,  plate  YII.  fig.  5. 

Average  length  about     '42  mm. 
„      breadth    „        -22    „ 

A  species  readily  distinguished  by  the  form  of  the  peeudo- 
stigmatic  organs. 

Colour  rather  light  yellow-brown ;  texture  smooth  but  not 
polished,  shape  almost  fusiform. 

Cephalothorax  rather  small ;  rostrum  pointed ;  rostral  hairs 
moderate  length ;  palpi  not  showing.  LamellaB  mere  ridges,  very 
short,  sloping  forward  and  inward  but  leaving  a  considerable  space 
between  their  anterior  enda  There  is  a  second  pair  of  more 
curved  ridges  at  the  base  of  the  rostrum.  No  trans-lamella. 
Pseudo^tigmata  lateral ;  psendo-stigmatic  organs  very  long,  line-of- 
beauty  shaped;  the  general  direction  being  backward,  upward, 
and  outward.  They  are  slightly  thickened  in  the  middle,  and 
have  a  few  distinct  widely-separated  pectinations  upon  one  side  of 
the  middle  and  some  of  the  anterior  portion.  Interlamellar  hairs 
much  shorter  than  pseudo-stigmatic  organs.  Legs  moderately 
long ;  fourth  pair  passing  hind  margin.  Femora  without  blades. 
Claws  monodactyle. 

Abdomen  acorn-shaped,  rounded  and  slightly  truncated 
anteriorly,  pointed  posteriorly.  Two  longitudinal  rows  of  fine 
hairs  on  notogaster.  Genital  and  anal  plates  large,  almost  penta- 
gonal, near  together. 

I  have  only  found  two  or  three  specimens,  all  at  the  Land's  End, 
Cornwall,  in  moss  on  the  ground. 

NOTABPIS   CLAVIPEOTINATA   Sp.  UOV.,  plate  VII.  fig.  6. 

.   Average  length  about  *  33  mm. 

„       breadth     „  '19     „ 

.„       length  of  legs,  Ist  pair,  about  -21     „ 

„  ^    „  2nd  and  3rd  pairs,  about  18     „ 

„  „  4th  pair,  about  •  25    ^ 
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A  species  recognizable  by  the  form  of  the  pseudo-stigmatic 
organs. 

Colour  and  texture  as  in  ^.  junota. 

Bostmm  conical,  ronnded  at  tip,  cephalothorax  behind  rostmm 
would  be  square  were  it  not  for  a  slight  constriction  in  the  middle. 
Bostral  hairs  short;  palpi  projecting.  No  lamellas  nor  trans- 
lamella.  Pseudo-stigmatic  organs  nearly  erect,  rather  long,  with 
thin,  filiform  peduncles  and  short,  flat,  pyriform  heads,  from  which 
some  stiff  bristles,  about  as  long  as  the  heads,  radiate.  Inter- 
lamellar  hairs  shorter  than  pseudo-stigmatic  organs.  Legs  rather 
long ;  fourth  pair  reaching  considerably  beyond  the  hind  margin: 
Femora  slim,  without  blades.     Claws  monodactyle. 

Abdomen  elliptical,  the  breadth  of  the  ellipse  varies  considerably 
in  different  specimens.  Two  longitudinal  rows  of  fine  hairs  on 
notogaster,  and  a  series  of  similar  hairs  near  the  margin.  Genital 
and  anal  plates  far  apart,  nearly  square,  the  latter  much  larger 
than  the  former. 

NOTASPIS  QUADBIOABINATA  Sp.  UOV.,  plate  VII.  fig.  7. 


Average  length  about 

•2    mm. 

„       breadth  „ 

•13    „ 

„        length  of  legs,  1st  pair,  about 

•11    „ 

»            »                2nd   „        „ 

■10    „ 

i»             >.                3rd    „        „ 

•12    „ 

„                4th    „ 

•13    „ 

A  thick-set  species  remarkable  for  the  ridges  on  the  abdomen. 

Colour  and  texture  as  in  i^T.  juncta, 

Cephalothorax  long  and  large;  about  five-twelfths  of  total 
length,  forming  a  truncated  cone.  RoBtmm  blunt,  rounded ;  rostral 
hairs  short.  LamellsB  strong,  clearly-marked  ridges,  almost  blade- 
like, short,  slightly  undulated,  without  cusps,  but  ends  joined  by  a 
very  strong  trans-lamella.  Pseudo-stigmatic  organs  short,  sligntly 
recurved,  with  thick  fusiform  heads  on  short  peduncles.  A  idiort, 
doubly  curved  ridge  starts  above  the  insertion  of  each  first  leg  and 
terminates  a  little  in  front  of  the  lamella.  The  pseudo-stigmata 
are  joined  posteriorly  by  a  transverse  rid^e.  Legs  short  and  thick ; 
femora  without  blades ;  claws  monodactyle. 

Abdomen  short  and  arched,  truncated  anteriorly.  There  are 
four  longitudinal  ridges  on  the  anterior  part  of  the  notogaster;  the 
central  pair  turn  at  right  angles  and  run  a  short  distance  along  the 
anterior  margin  and  then  return  and  run  parallel  to  their  original 
course,  looking  like  two  shorter  extra  ridges.  Four  sparse  rows  of 
short  hairs  on  notogaster.  Genital  and  anal  plates  large,  near 
together,  almost  square. 
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NOTASPIS  LANOEOLATA,   Sp.  HOY.,  plate  YII.  fig.  8. 


Ayerage  length  abont 

•33i 

9y 

breadth    „ 

•20 

99 

» 

length  of  legs. 

^Istpair, 

abont 

•21 

99 

» 

99 

2nd  „ 

>» 

•19 

99 

n 

99 

Srd  „ 

99 

•20 

99 

t9 

99 

4th  „ 

99 

•24 

99 

A  species  most  easily  known  by  the  short  lamellsd  meeting 
anteriorly,  and  the  peendo-stigmatic  organs  which  have  terminal 
hairs. 

Golonr  and  textnre  as  in  ^.  juneia.    Shape  almost  fusiform. 

Gephalothorax  short,  conical,  fiostmm  pointed ;  rostral  hairs 
rather  long,  almost  straight.  LamellsB  short  ridges  starting  from 
the  psendo-stigmata,  and  running  inward  and  forward  nntu  their 
ends  meet  only  a  short  distance  from  the  abdomen.  Lamellar  hairs 
long,  setiform.  Psendo-stigmatic  organs  with  long  thin  pedundes, 
and  slender  fusiform  heads,  each  terminated  by  a  single  bristle. 
Interlamellar  hairs  long,  setiform,  erect.  Legs  rather  long,  fourth 
pair  considerably  passing  the  hind  margin.  Femora  slender,  with- 
out blades ;  claws  monooactyle. 

Abdomen  a  long  oral,  the  larger  end  forward.  Fonr  longitu- 
dinal rows  of  fine  hairs  on  the  notogaster  and  a  spine  on  each 
antero-Iateral  margin.  Genital  and  anal  plates  very  large,  close 
together,  almost  pentagonal. 

Damjeus  sufflexus  sp.  noy.,  plate  YII.  fig.  9. 

Ayerage  length  about  *  65  mm. 

„       breadth    „  '40    „ 

,y      length  of  legs,  1  st  pair,  about  *  62     „ 

99  99  2^d      99  99  '  ^2         „ 

99  w  3rd   „       „     '56     „ 

»9  99  4th   „       „     '70     „ 

A  species  remarkable  for  the  extent  to  which  the  dorsal  plate  is 
bent  under,  on  to  the  yentral  surface,  and  the  consequent  small  size 
of  the  yentral  plate. 

Colour  darK  hazel-brown.  Texture  dull;  cephalothorax  and 
legs  rough. 

Bos^m  rather  long,  tip  rounded;  it  has  a  slight  median 
carination  extending  about  half-way  along  the  cephalothorax.  There 
is  a  rounded  boss  on  each  side  beyond  the  edge  of  which  the  first 
leg  is  articulated.  Behind  these  bosses  is  a  sharp  narrow  constric- 
tion, then  a  larger  boss  on  each  side  beyond  which  the  second  leg 
is  articulated,  and  then  follows  a  second  constriction;  the  last- 
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named  bosses  bear  the  pseado-stigmata,  which  are  yery  projecting 
and  nearly  upright  Pseud(«tigmatic  organs  rod-like.  fioeteS 
hairs  sharply  curved,  thick ;  lamellar  hairs  similar,  larger.  Legs 
long  and  thin,  of  ike  typical  Damaeus  form,  but  neither  the 
whole  leg  nor  tiie  peduncles  of  the  individual  joints  are  as  long  or 
thin  as  in  D.  dcmpes,  D.  tenuipes,  &c.  An  irregular  whorl  of 
thick,  sharply-curved  hairs  on  each  joint  except  cox8B  and  tarsi. 
Each  tarsus  has  a  large  spike  near  its  proximal  end,  in  the  upper 
median  line. 

Abdomen  globose,  very  finely  punctured.  Dorsal  plate  very 
much  bent  down  and  under,  so  as  to  form  part  of  the  ventral  sur- 
face, especially  posteriorly ;  ventral  plate  consequently  very  small 
A  small  projection  each  side  between  the  third  and  fourth  legs, 
and  a  row  of  brown  spike-like  hairs  round  the  hind  part  of  me 
margin. 

This  creature  was  discovered  by  Mr.  E.  Bostock  at  Stone, 
Staffordshire.  I  have  since  found  a  single  specimen  at  Keswick, 
Cumberland. 

Dam^us  tenuipes  sp.  nov.,  plate  VII.  fig.  10. 

Average  length  about  *  67  mm. 

„       breadth    ,,  -45    „ 

„      length  of  legs,  1st  pair,  about    -77    „ 

2nd   „       „       -67    „ 
»  II  3rd    „       „       -84    „ 

>»  M  4th    „       „     1*35    „ 

A  species  marked  by  the  form  of  the  pseudo-stigmatic  organs 
and  by  the  long  legs. 

Colour  brown,  of  medium  depth,  with  a  slight  purple  bloom. 
Creature  usually  dusted  with  white  powder.  Texture  of  cephalo- 
thorax  roughish,  of  abdomen  smooth,  but  not  polished. 

Cephalothorax  considerably  narrower  than  abdomen ;  rising  to 
broad  elevations  opnoaite  the  insertions  of  the  first  and  second  legs, 
leaving  a  strong  depression  between.  Central  part  of  cephalo- 
thorax raised  and  arched,  there  is  a  sharp  depression  before  the 
abdomen.  Bostrum  small,  pyramidal.  Two  pairs  of  rostral 
hairs.  The  elevation  opposite  the  first  leg  has  a  small  projection 
to  which  the  leg  is  articulated.  There  is  a  much  larger  projection 
to  the  postorior  edge  of  which  the  second  leg  is  articulated ;  it  is 
rounded  and  without  any  anterior  point.  There  is  a  smaller  pro- 
jection with  a  curved  anterior  point  behind  the  second  leg.  Pseudo- 
stigmata  much  raised,  near  together.  Pseudo-stigmatic  organs 
la&er  short,  with  rod-like  peduncles  of  even  thickness  throughout, 
heads  suddenly  increased  in  thickness  and  continuing  of  the 
increased  diameter  until  near  the  point ;  so  that  the  organs  have 
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the  appearance  of  each  bearing  an  elongated  cap  or  pilens,  standin 
outward  and  slightly  forward.     Interkmellar  hairs  short,  rough, 
rod-like.    Legs  Tery  long  and  slender.     The  principal  hairs  npon 
them  slightly  imbricated. 

Abdomen  almost  globular,  without  markings ;  it  bears  two  rows 
of  about  eight  strong,  almost  straight,  black  hairs  on  the  noto- 
gaster,  which  diminish  in  length  from  the  anterior  to  the  posterior ; 
there  is  also  a  row  of  hairs  on  the  hind  margin ;  all  these  hairs 
are  slightly  imbricated.  There  is  a  small  blunt  projection  in  front 
of  the  msertion  of  each  third  leg,  and  a  larger  one  to  the  anterior 
angle  of  which  this  leg  is  articulated.  The  creature  sometimes 
carries  its  cast  skins  in  a  small  shrunken  lump  on  the  back. 

Nymph. 

Colour  very  light  grey  or  straw,  almost  colourless,  legs  and 
rostrum  pinkish.    Texture  polished ;  semi-transparent. 

Bostrum  small,  rostral  hairs  curyed.  Gephalothorax  suddenly 
enlarged  behind  the  rostrum,  round  and  arched.  Pseudo-stigmatic 
organs  as  in  adult.     Legs  very  long  and  slender. 

Abdomen  oval,  smooth,  without  markings,  anterior  margin 
roundish,  posterior  with  a  bifid  point,  from  each  division  of  which 
springs  a  long  black  hair,  curved  backward  and  outward.  There 
is  a  pair  of  similar  hairs  on  the  anterior  margin,  and  two  rows  on 
the  notogaster.  The  cast  skins  are  carried  in  the  mode  described 
in  the  introductory  part  of  this  paper. 

I  have  only  found  the  species  in  the  thatch  of  a  roof  at  the 
Land's  End,  Cornwall. 

Hypoothonius  lanatus  sp.  nov.,  plate  VII.  figs.  11,  11a. 


Average  length  about 

'33  mm. 

„       br^th    „ 

•18    „ 

„       length  of  legs,  1st  pair,  about 

•12    „ 

»                 »             2nd   „         „ 

•10    „ 

>i                      »                 OtQ.    „           „ 

•11    „ 

»                 >>             4tn   „         „ 

•14    „ 

A  species  remarkable  for  its  woolly  hairs,  its  power  of  erecting 
the  spines  on  the  back,  and  its  singular  mandible. 

Colour  light  yellow-ochre.  Texture  dull,  reticulated,  slightly 
pulverescent. 

Gephalothorax  small,  irregularly  reticulated.  Bostrum  blunt ; 
lamellsB  low  rough  ridges,  extending  forward.  Eostral,  lamellar, 
and  interlamellar  hairs,  also  a  pair  of  hairs  at  the  anterior  sides  of 
the  pseudo-stigmata,  and  a  pair  between  these  and  the  lamellar- 
hairs,  all  hke  bunches  of  white  wool.     The  rostral  hairs  are  the 
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largest.  These  woolly  hairs  under  a  high  amplification  are  seen 
to  consist  of  a  central  stem,  with  very  fine  hairs  radiating  from  it 
like  a  fox's  tail.  Psendo-stigmatic  organs  long,  almost  straight, 
directed  backward  and  outward,  they  have  long  rod-like  peduncles 
and  fasiform  heads,  which  are  woolly  like  the  hairs.  Palpi  thick, 
almost  conical,  slightly  projecting.  The  mandible  (fig.  11a)  is 
small  but  remarkable.  The  fixed  arm  of  the  chela  is  the  shorter 
and  is  narrowed  to  a  sort  of  neck ;  it  has  four  large  teeth ;  above, 
and  close  to  it,  is  a  projection  from  the  body  of  the  mandible  some- 
what in  the  form  of  the  human  hand,  being  deeply  cut  into  five 
large  teeth  or  fingers.  The  movable  arm  is  more  normal.  Legs 
raider  short;  fourth  pair  not  reaching  hind  margin.  graduaUy 
diminished  in  thickness,  whorls  of  short,  woolly,  curved  spines  on 
the  three  central  joints  of  each  leg. 

Abdomen  pyriform,  slightly  truncated  anteriorly,  coarsely 
reticulated.  The  division  oi  the  notogaster  into  four  segments 
very  conspicuous  ;  each  segment  is  provided  with  a  transverse  row 
of  long,  colourless,  serrated  spines,  which  usually  lie  horizontally, 
but  can  be  erected,  apparently,  at  the  will  of  the  creature ;  all  are 
erected  together.  The  spines  on  the  second  segment  are  the 
shortest,  and  those  on  the  third  the  longest.  Bound  the  hind 
margin  are  abotit  eight  short,  curved,  wooUy  hairs. 

The  nymph  is  very  like  the  adult,  but  white. 

The  creatuie  is  uncommon ;  the  largest  number  that  I  have 
found  were  in  an  old  thatched  roof  near  the  Land's  End,  but  I 
have  met  with  single  specimens  occasionally  in  old  wooden 
boxes,  &a 
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IX. — Structure  of  the  Diatom  Shell,    Siliceoua  Films  too  thin  to 
show  a  broken  edge.    By  Jacob  D.  Cox,  LL.D.,  F.RM.S. 

CBead  Wh  May,  1886.) 

In  the  cnrrent  discxission  of  the  Btrnctnre  of  the  diatom  valvey  an 
interesting  qnestion  has  been  started  regarding  the  possibility  of 
proving  the  actnal  presence  of  fihns  of  silex,  whose  tenuity  is  so 
great  that  they  are  not  yisible  by  ordinary  transmitted  light.  Many 
observers  have  qnestioned,  for  instance,  the  existence  in  Triceratium 
favtis  of  an  outer  film  covering  the  hexagons  on  the  convex  surface 
of  the  valve,  and  others  have  denied  the  existence  of  a  similar  film 
covering  either  the  ''  eye-spots  "  or  the  hexagons  in  CoednodieGue 
ocvlue-iridiey  &c. 

In  former  papers  on  this  subject,  in  which  I  have  maintained 
the  presence  of  such  films,  I  have  relied  mainly  upon  what  seemed 
to  me  the  very  conclusive  evidence  obtained  from  the  examination 
of  the  diatoms  as  opaque  objects,  either  with  ordinary  powers  or 
with  high  powers  aided  by  the  vertical  illuminator.*  A  thin  homo- 
geneous film  of  silex  of  even  thickness,  so  little  afiects  the  passing 
light,  that  the  test  of  colour  alone  is  hardly  sufficient  to  detect  its 
presence  in  silicified  membranes  so  extremely  delicate  as  those  I 
have  mentioned.  In  valves  broken  across  the  alveoli  there  is  no 
great  difficulty  in  demonstrating,  by  photography,  the  presence  of 
the  outer  (convex)  film  in  the  Coscinodiscvs  and  the  inner 
(concave)  one  in  the  Triceratium.^  These  are  made  visible  by 
the  dotted  markings  upon  them,  and  they  have,  moreover,  in  the 
stronger  examples,  a  sufficient  thickness  to  present  a  visible  broken 
edge,  and  to  make  the  colour  test  of  value  in  discriminating  the 
film.  But  in  the  case  of  the  outer  (convex)  film  of  the  Triceratium, 
and  that  covering  the  "  eye-spots  "  of  the  inner  (concave)  one  of 
the  CoscinodiscttSy  whilst  I  insist  that  both  by  colour  and  by  the 
fractured  edge  they  may  sometimes  be  detected,  I  folly  admit  that 
by  the  latter  test  (the  discrimination  of  a  fractured  margin)  their 
presence  cannot  commonly  be  proved. 

If  the  evidence  gained  from  the  examination  of  the  frustules  as 
opaque  objects  shall  be  recognized  as  conclusive  (as  I  certainly 
regard  it),  the  question  would  be  simply,  How  can  we  account  for 
the  apparent  emptiness  of  the  areolsB  in  nearly  all  the  cases  in 
which  these  thinnest  films  are  broken  across  ?  Three  answers  may 
be  given  :  1st.  That  so  fragile  a  film  may  have  been  destroyed  by 
the  force  which  fractured  the  valve ;  2nd.  That  the  film  may  have 
been  so  imperfectly  attached  to  the  hexagon  walls  (in  the  case  of 
the  Triceratium)  as  that  when  fractured  it  floats  off  or  is  removed ; 

*  See  this  Journal,  iv.  (1884)  p.  941. 

t  Cf.  Broken  Shell  Seriis,  in  the  Society's  Library,  Nos.  21-3,  26,  68,  95. 
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and  3rd.  That  the  film  may  be  of  snch  tenuity  that  not  even  its 
broken  edge  refracts  the  light  sufficiently  to  make  it  visible.  The 
first  of  these  answers  will  be  a  satis&ctory  one  in  many  cases,  and 
does  not  need  to  be  enforced  by  mnch  argument.  The  second  is  illus- 
trated by  the  condition  in  wluch  the  finely  dotted  film  of  HeliopeHa 
is  often  found.  When  it  is  separated  from  the  heavy  sub-hexagonal 
network  of  the  alternate  segments  of  the  valve  it  shows  no  mark  of 
attachment  to  these,  but  is  as  free  from  any  trace  of  their  outline 
as  if  it  had  never  been  in  contact  with^them.*  It  is  quite  possible 
that  the  outer  film  of  TriceraJtium  may  have  a  simihur  loose 
connection  with  the  hexagons  below. 

It  is,  however,  to  the  third  of  the  suggested  answers  that  I 
wish  to  call  more  particular  attention ;  for  I  have  myself  been 
surprised  at  the  conclusiveness  of  the  proof  that  in  microscopical 
work  we  have  frequently  to  deal  with  laminaB  so  thin  that  our 
widest<angled  glasses  entirely  fail  to  detect  the  outline  of  a  broken 
margin. 

The  example  which  I  have  selected  to  illustrate  this  is  Isthmia 
nervosa  Kiitz.  In  a  former  study  of  this  species  I  noted  the 
fact  that  the  alveoli  sometimes  show  a  notched  margin  where 
connected  with  the  valve,  as  if  teeth  from  the  thicker  part  ran 
down  upon  the  thinner  film  covering  the  circular  or  oval  space  of 
the  alveoli.  I  also  noted  the  occasional  occurrence  in  the  hoops  of 
this  diatom,  of  a  very  thin  lamina  extending  beyond  the  thicker 
band,  as  if  the  suture  which  usually  divides  these  hoops  trans- 
versely had  been  forcibly  broken  before  it  was  quite  ripe,  and 
part  of  the  band  had  been  split  off  in  a  very  thin  wedge-shaped 
film.t  The  remembrance  of  these  phenomena  has  led  me  to  a 
further  investigation  in  reference  to  the  question  of  the  visibility  of 
these  films,  as  they  offer  a  convenient  series  of  varying  thickneds. 

The  hoop  of  Isthmia  is  a  smooth  band  of  silex  in  which  the 
alveoli  are  nearly  circular,  and  showing,  usually,  no  evidence  of  a 
film  covering  the  apparent  opening,  except  in  the  increased  colour 
which  is  so  slight  as  to  be  of  no  great  weight  as  proof.  The  rim  of 
each  circlet  shows  a  bright  white  Ught  which  gives  the  whole  an 
appearance  very  similar  to  that  of  the  openings  in  the  reticulated 
Polycystinae.  But  occasionally  the  brignt  rim  of  light  is  broken 
by  tour  or  more  pink  bars  which  connect  the  central  portion  of  the 
circle  with  the  surrounding  lamina  of  silex  at  different  points  in  the 
periphery,  and  in  still  more  rare  examples  this  central  part  of  the 
circle  is  both  thickened  and  mottled  till  the  visibility  of  the  film 
admits  of  no  dispute. 

The  alveoli  of  the  valve  are  of  an  irregular  oval  shape,  and  in 

*  Cr.  Photograph  No.  27  in  the  series  before  referred  to. 

t  Amer.  Joum.  of  Microscopy,  iii.  (1878)  pp.  97-101,  125-30. 
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a  majority  of  cases  the  notching  of  the  edge  which  I  hare 
mentioned,  indicates,  with  the  heightened  oolonr  of  the  central  parts 
of  the  oval,  the  presence  of  a  film  connected  with  the  stronger  part 
of  the  Talve  by  little  teeth  which  give  the  rim  the  notched 
appearance.  But  I  have  found  specimens  in  the  fossil  deposits  of 
Santa  Monica  and  San  Luis  Obispo,  Gal.,  and  Moron,  Spain,  in 
which  the  vigour  of  growth  has  been  so  great  that  the  film 
covering  the  alveoli  is  strongly  marked  over  its  whole  sur&ce 
with  a  well-defined  arabesqr^  pattern.  Whenever  these  shells  are 
broken,  it  is  only  in  the  most  robust  that  the  edge  of  the  fractured 
film  within  the  alveoli  can  be  traced.  In  by  far  the  greater 
number  the  space  appears  to  the  eye  quite  as  empty  as  the  ''  eye- 
spots  "  in  the  Cosciiwdisci,  and  no  care  in  scrutiny  can  detect  the 
broken  margin  after  it  enters  the  oval  or  circular  space.*  Yet  we 
know  that  the  film  is  there  by  the  manner  in  which  it  is  incon- 
testably  presented  in  the  stronger  specimens  of  the  same  kind. 

The  evidence  found  in  the  split  film  projecting  beyond  the 
suture  of  the  hoop  of  Isthmia  is  more  direct,  and  if  possible  more 
conclusive.  In  tnis,  though  the  siliceous  film  is  so  thin  that  one 
hesitates  to  say  that  it  has  given  even  the  faintest  tint  of  pink  to 
the  background,  the  outlines  of  the  alveoli  are  plainly  seen  near 
the  suture;  but  these  ^ow  more  indistinct  until  they  disappear. 
Beyond  them,  no  margmal  line  of  the  film  can  by  any  possibility 
be  traced  in  those  cases  in  which  the  split  film  gradually 
diminishes  to  a  knife  edge.  The  faint  circles  of  the  alveoli  are 
seen  in  their  quincuncial  order  with  nothing  apparent  to  connect 
them  with  the  more  solid  parts  of  the  shell,  and  as  if  they  were  the 

f  hosts  of  small  circular  diatoms  regularly  scattered  in  the  field.t 
n  such  cases  I  have  exhausted  patience  in  toying  with  the  fine 
adjustment  of  the  Microscope,  trying  to  find  some  point  in  the 
curved  surface  at  which  the  margin  could  be  traced,  but  in  vain. 
In  examples  in  which  the  split  film  was  broken  near  the  suture 
and  where  it  had  appreciable  thickness,  its  edge  was  apparent 
enough ;  but  not  in  cases  where  it  ran  out  to  its  greatest  thinness. 
Yet  the  curved  or  thickened  margin  of  the  alveoli  produces  effects 
of  refraction  which  demonstrate  the  presence  of  a  lamina  of  which 
we  should  have  no  knowledge  whatever  by  any  other  means. 

The  negative  evidence  which  is  found  in  the  apparent 
emptiness  of  the  circles  of  broken  alveoli  is  thus  demonstrably 
answered.  It  is  shown  that  thin  films  do  exist  where  they  cannot 
be  seen  of  themselves  and  whose  broken  edges  cannot  be  traced,  in 
places  strictly  analogous  to  those  of  the  "eye-spots  "  in  Goscinodiscus 
and  Triceratium,     The  affirmative  evidence  which  is  found  in  the 


•  Photographs  No8.  101-3,  107,  108. 
\  Photographs  Nob.  102,  \0X 
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examination  of  these  specieB  as  opaque  objects  and  with  the  vertical 
illnminator  is  therefore  restored  to  its  full  force  and  weight, 
nndiminished  by  the  fact  that  such  films  are  not  always,  or  even 
usually,  seen  in  observations  by  means  of  transmitted  light. 

The  hoop  of  Isthmia  furnishes  us  with  evidence,  also,  upon 
another  point  which  has  very  naturally  been  the  subject  of  dispute : 
I  mean  the  permeability  of  the  films  covering  the  alveoli,  by  the 
media  used  in  examining  and  mounting  the  specimena  It  was  long 
since  noticed  that  before  the  laminae  of  the  Isthmia  hoop  slide  upon 
each  other  in  the  growth  of  the  diatom,  the  areolae  of  the  dots  are 
concentric,  and  but  one  dot  will  be  seen  where,  as  soon  as  the 
sliding  begins,  two  are  plainly  visible.  In  examples  of  the  more 
strongly  marked  sort,  I  nave  been  able  to  detect  the  mottled  film 
which  covers  the  alveolus,  in  both  the  outer  and  the  inner  laminae. 
Before  the  sUding  process  begins,  therefore,  we  certainly  have  at 
least  one,  if  not  two,  completely  inclosed  areolae  between  the 
siUceous  films.  This  will  be  conceded  by  those  who  hold  that  the 
areolae  in  each  separate  lamina  are  not  completely  inclosed,  as  well 
as  by  those  who  believe  that  they  are ;  for  two  pitted  surfaces, 
however  applied  to  each  other,  would  make  inclosures  of  these  pits. 
Yet,  when  the  Isthmia  is  mounted,  the  dots  of  the  thickest  hoop, 
where  no  sliding  has  occurred,  are  as  free  &om  air-bubbles  or 
evidence  of  vacuum  as  any  other  parts  of  the  diatom.  It  would 
seem  to  follow  necessarily,  therefore,  that  the  medium  has  penetrated 
these  little  cavities,  and  if  in  this  instance  it  does  so,  the  supposed 
difficulty  on  this  score  vanishes  also  in  the  case  of  Comnodiscvs,  of 
Triceratium,  and  the  rest.  A  majority  of  observers  appear  to  have 
been  convinced  that  this  permeation  of  the  frustule  walls  must 
take  place,  since  whole  and  unbroken  frustules  are  found  to  be 
filled  with  the  mounting  medium ;  but  the  proof  above  indicated 
may  be  of  service  in  removing  doubts  in  the  minds  of  some  who 
have  still  remained  unconvinced. 

Whilst  thus  presenting  examples  from  Isthmia  nervosa  as 
demonstrative  evidence  of  the  character  of  the  films  covering  the 
alveoli  in  diatoms,  I  wish  to  be  understood  to  look  upon  it  as 
cumulative  proof  only,  and  by  no  means  as  admitting  that  the 
direct  examination  of  valves  of  Cosdnodiscus  oculus-iridis  and 
Triceratium  favus  is  not  enough  to  establish  with  reasonable 
certainty  the  existence  of  the  outer  and  inner  films  in  those  species. 
The  concentric  circles  of  pink  colour  seen  in  the  "  eye-spots  "  of  the 
largest  specimens  of  Coscinodiscm  are  a  distinguishing  mark  sepa- 
rating these  from  the  homogeneous  appearance  and  even  tint  of  the 
Polycystinae  openings,  and  are  as  real  if  not  as  manifest  evidence  of 
a  film  as  the  elaborate  sculpture  in  the  similar  film  of  Isthmia.  As 
to  that  which  covers  the  outer  (convex)  surface  of  Coscinodiscus^  it 
has  now  been  observed  and  figured  in  so  many  species  that  although 
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it  has  hitherto  been  dispntecl,  further  debate  as  to  its  existence  can 
hardly  be  regarded  as  tenable.  Gninow  has  figored  it  in  sey^al 
rarieties  of  C.  asteromvhalus  Ghnn.,  and  in  C.  excentrieue  and 
C,  lineatuB  Ehr.*  Besides  verifying  it  in  these,  I  have  observed  and 
noted  it  in  C.  oeulusiridta  Ehr.,  u.  radiatua  Ehr.,  C.  perforatus 
Ehr.,  C.  centralis  Ehr.,  Systephania  diadema  and  8.  corona, 
Ehr.,  in  Endyctia  oceanica  Ehr.,  and  Eufodiscus  radiaius  Bailey. 
In  some  of  these  cases  it  is  only  the  marginal  cirdet  of  dots  within 
the  hexagon  which  can  be  clearly  seen,  but  after  the  preceding 
steps  in  the  proof,  these  will  be  regarded  as  sufficiently  oondnsive 
marks  of  the  presence  of  a  covering  film.  This  type  of  constmction 
is  therefore  probably  common  to  all  the  disk  forms  of  the  Diatom- 
acesB  having  large  hexagonal  alveoli  It  may  be  well  to  emphasize 
the  assertion  that  in  these  disk  forms  the  *^  eye-spot "  film  is  invari- 
ably that  which  is  upon  the  inner  or  concave  sorfisuse  of  the  valve, 
and  it  is  the  outer  which,  when  thickened,  shows  the  system  of  dots 
within  the  hexagons  and  to  which  the  hexagonal  walls  of  the  alveoli 
are  permanently  adherent.!  In  Trtceratium  favus,  on  the  other 
han^  it  is  the  inner  film  which  is  the  heavier  and  contains  the 
radiating  system  of  dots.  It  is  to  this  that  its  hexagonal  walls 
are  permanently  attached. 

it  is  no  uncommon  thing  to  find  broken  specimens  of  T.  favw 
which  give  us  natural  sections  as  perfectly  made  as  any  that  could 
be  produced  by  cutting.  The  strong  marginal  band  of  the  valve  is 
very  often  fimbriated,  and  the  fimbrue  show  a  tendency  to  become 
confluent.  This  gives  an  increased  breadth  to  the  band,  and  it  now 
projects  almost  equally  above  and  below  the  floor  of  the  valve 
containing  the  hexagons.  The  shell  often  breaks  upon  a  line 
parallel  to  the  marginal  band  and  through  the  row  of  alveoli  nearest 
to  it,  giving  a  perfect  section  through  these  hexagons.  In  a 
mounted  preparation  the  fragment  will  aidhere  to  the  cover-glass  by 
the  broad  band  which  is  so  transparent  that  one  may  easUy  focus 
through  it  upon  the  vraills  of  the  hexagons  thus  presented  in  section. 
In  such  cases  these  walls  appear  as  a  line  thickened  into  a  knob  at 
the  top,  whilst  the  dotted  floor  of  the  alveoli  is  shown  as  a  con- 
tinuous line  at  right  angles  to  the  wall&|  In  most  of  such 
examples  the  thinner  outer  film  cannot  be  traced.  In  others  it 
seems  to  be  present ;  but  as  in  the  latter  examples  there  may  be 
doubts  whether  the  section  does  not  include  more  than  one  row  of 
alveoli,  the  evidence  from  this  source  cannot  be  regarded  as  condu- 


•  Van  Heuwk's  *  Synopsis  des  Diatom^s  de  Belgique,'  1884,  pis.  128, 130, 131. 

t  In  his  drawings  of  sections  of  diatoms  Dr.  Flo>?el  would  seem  to  make  the 
•*  eye-spot"  film  of  Coscinodisctts  rcuHattu  the  outer  film  of  the  valve.  See  this 
Journal,  iv.  (1884)  pi.  ix.,  figs.  23, 24, 26.    I  have  never  found  it  in  that  situation. 

X  Photographs  Nos.  100,  IOC. 
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siye.    These  natnral  sections  also  often  exhibit  the  horn  or  process 
at  the  corner  of  the  valve  in  a  very  interesting  way. 

With  this  paper  I  send  to  the  Society  photographs  in  continua- 
tion of  the  series  formerly  sent,  and  which  seem  to  me  to  illostrate, 
and  fairly  to  confirm,  the  observations  which  I  have  detailed  above. 
I  will  only  notice  one  other  point  in  diatom  structure  which  is 
shown  in  a  noteworthy  manner.  In  two  of  the  prints  of  Pleuro- 
siffma  formoswn  W.  Sm.,  will  be  found  a  specimen  in  which  a 
thread  of  silex  forming  part  of  the  mechanism  of  the  raphe  or 
median  line  is  for  a  considerable  distance  separated  from  the  half- 
valve  to  which  it  belongs.  At  the  point  where  it  is  still  connected 
and  where  the  other  half  of  the  broken  shell  is  also  in  place,  the 
lapping  of  this  second  half  of  the  valve  over  the  rod  or  thread  may 
be  traced.*  The  bright  line  which  is  continuous  with  the  line  of 
separation  of  the  rod  from  the  valve  indicates  the  thinness  of  the 
connecting  film,  which  is  again  proved  by  the  fact  of  the  fracture 
along  it  The  whole  connection  of  the  parts  would  thus  seem  to  be 
plainly  shown  to  be  a  ''  tongue  and  groove  "  joint  from  the  central 
nodule  to  the  terminal  one. 

For  convenience  of  reference  to  the  photographs  by  the 
Fellows  of  the  Society,  I  give  a  list  of  the  additions  to  the  series 
which  I  send  with  this  paper.  Like  the  former  ones,  all  have  been 
made  with  the  common  lamp,  and  all  but  Nos.  69  and  71  with  a 
small  beam  of  strictly  central  light  The  two  excepted  were  made 
with  a  stop  upon  the  condenser,  having  two  round  holes  equidistant 
in  the  horizontal  diameter  of  the  opening  of  the  condenser,  such  as 
was  recommended  for  use  with  the  binocular  by  Dr.  R  H.  Ward 
many  years  ago,t  and  which  is  now  furnished  with  Abbe's  binocular 
eye-piece  by  Zeiss.  Using  this  on  the  monocular  instrument  gave 
in  those  cases  somewhat  oblique  cross-lights.  Whenever  it  promised 
good  results,  the  plates  were  intensified  with  bichloride  of  mercury. 

No.  53.  Navictila  seriana  Eutz.  x  1565,  exposure  16  minutes. 
A  fragment  showing  fracture  through  the  dots,  and  the  appearance 
in  H.  L.  Smith's  dense  medium  (2*4).  From  H.  L.  Smith's  sUde 
of  fossil  diatoms  from  Willington,  Conn. 

No.  57.  N.  serians  Eiitz.  x  1250,  exposure  10  minutes. 
Whole  shell  with  a  segment  separated  by  a  crack  running  throuffh 
the  dots.  From  MoUer's  shde  of  fossil  diatoms  from  MonmouSi, 
Maine,  in  balsam. 

No.  60.  Pleurosigma  formosum  W.  Sm.  X  1135,  exposure 
10  minutes.  Shell  broken  across,  showing  separated  median  line, 
and  fracture  through  the  dots.  From  MoUer's  slide  of  Samoa  sea- 
mud,  in  balsam. 

*  Photogrftphs  No0.  60,  79. 
t  Amer.  NaturalLtt^  1870. 
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No.  63.  Coseinodiseus  oculus-iridis  Ehr.  x  1500,  exposnre 
10  minutes.  Showing  the  onter  film  coyering  the  hexagons,  and 
its  fractured  edge.  From  MoUer's  slide  of  Nottingham  earth,  in 
balsam. 

No.  65.  Navicula  humerosa  Breb.  x  1480,  exposure  10 
minutes.  Showing  fracture  between  the  cost®  and  through  the 
dots.     From  H.  L.  Smith's  slide  in  very  dense  medium  (2*4). 

No.  66.  N,  serians  Kiitz.  x  131)0,  exposure  11  minutes. 
Same  shell  as  No.  57,  but  with  different  objective  and  focusing. 

No.  69.  N.  rhomhoides  Ehr.  (Van  Heurchia  rhomb,  Breb.) 
X  1300,  exposure  15  minutes.  Showing  fractured  edge.  From 
MoUer's  slide  of  Monmouth  earth,  in  bakam. 

No.  70.  Same  shell,  x  1900,  exposure  20  minutes,  and  after* 
wards  intensified. 

No.  71.  Same  shell,  X  1110,  exposure  15  minutes.  Taken 
with  a  different  objective. 

No.  79.  Pleurosiffma  formosum  W.  Sm.  x  1100,  exposure 
13  minutes.  Same  shell  as  No.  60,  with  focus  sh'ghtly  changed  to 
show  mechanism  of  the  raphe.  From  MoUer's  slide  of  Samoa  sea- 
mud,  in  balsam. 

No.  82.  P.  formosum  W.  Sm.  x  1200,  exposure  12  minutes. 
Part  of  valve  on  one  side  of  the  median  line  diagonally  broken,  with 
the  parts  still  in  juxtaposition.     From  same  sUde  as  the  last. 

No.  83.  P.  hdlticum  W.  Sm.  x  llUO,  exposure  13  minutea 
Fragment  broken  off  parallel  to  midrib.  From  same  slide  as  the 
last. 

No.  84.  P.  balticum  W.  Sm.  x  650,  exposure  6J  minutes. 
Fracture  across  the  shell.     From  same  slide  as  No.  79. 

No.  85.   Same  shell,  X  1050,  exposure  10  minutes. 
.  No.  86.  P.  formosum  W.  Sm.  x  1100,  exposure  12  minutes. 
Same  shell  as  No.  82. 

No.  91.  P.  balticum  W.  Sm.  x  1270,  exposure  10  minutes. 
Fragment  from  Peticolas'  dry  slide  of  diatoms  from  Long  Island 
Sound. 

No.  94.  P.  laltieum  W.  Sm.  x  1300,  exposore  13  minutes. 
Same  shell  as  No.  85. 

No.  95.  Triceratium  favus  Ehr.  x  1300,  exposure  12^ 
minutes.  A  specimen  with  unusually  bold  marking  within  the 
hexagons.  From  MoUer's  sUde  of  sea-mud  from  St.  Vincent's,  W.L, 
in  balsam. 

No.  96.  Stauroneis  pulchella  W.  Sm.  (var.)  x  1100,  exposure 
10  minutes.  A  broken  shell,  showing  the  elongated  hexagons,  but 
without  the  staxvros.    From  same  slide  as  last 

No.  98.  S,  pulchella  W.  Sm.  x  950,  exposure  10  minutes. 
From  MoUer's  slide  of  Samoa  sea-mud,  in  balsauL 

No.  100.      Triceratium  favus    Ehr.  x  1000,   exposure  8 
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minutes.  Fimbriated  rim  with  fracture  through  first  row  of 
hexagons  showing  these  in  section*  From  Peticolas'  slide  of 
diatoms  from  Fernandina,  Florida,  in  balsam. 

Np.  101.  Isthmia  tiervosa  Kiitz.  x  1180,  exposure  10 
minutes.  Fragment  of  yalve,  showing  dots  around  margin  of 
alveoli.  From  my  own  preparation  of  recent  diatoms  from 
California,  in  balsam. 

No.  102.  Same  species,  x  1220,  exposure  12  minutes.  Hoop, 
showing  vanishing  film  extending  beyond  the  suture.  From  same 
slide  as  last. 

No.  103.  Same  object,  x  740,  exposure  6  minutes. 

No.  106.  Tricerativm  favus  Ehr.  x  1150,  exposure  12^ 
minutes.  Fragment,  focused  upon  a  plane  through  the  process 
and  adjacent  hexagons.  From  Peticolas'  slide  of  diatoms  from 
Femandina,  Florida,  in  balsam. 

No.  107.  Isthmia  nervosa  Elitz.  X  1100,  exposure  10 
minutes.  Fragment  of  valve  with  unusually  strong  marking  in 
the  alveoli.  From  Peticolas'  slide  of  San  Luis  Obispo  (California) 
earth,  in  balsam. 

No.  108.  Same  object  as  the  last,  x  1100,  exposure  10 
minutes.    Focused  upon  another  part  of  the  curved  surface. 
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X, — On  the  Structure  and  Origin  of  Carboniferous  Coal  Seanis. 
By  Edwabd  Wbthkred,  F.R.M.S.,  F.G.S.,  RCS. 

(Head  ISth  May,  1885.) 
Platu  Yin  and  IX. 

Up  to  the  publication  of  the  'Plfoceedings  of  the  Geological 
Society  of  London '  for  the  years  1838-42,  there  was  considerable 
difference  of  opinion  as  to  whether  coal  seams  had  accnmnlated 
from  drift  re^etation  or  from  vegetation  which  grew  in  situ.  In 
the  'Proceedings'  referred  to,  however,  three  papers  appeared, 
which  served  as  powerfol  arguments  in  &voTir  of  the  growth  in 
situ  theory.    The  first  of  these  was  by  Mr.  John  Hawkshaw* 


EXPLANATION  OF  PLATES. 
Plate  VIIL 


Figs.  1  and  2. — ^Haerospores  from  the  Shallow  seam  of  Cannock  Chase,  x  22. 

Fig.  8. — Miorospores  from  the  same,  x  262. 

Fig.  4. — Scalariform  tissue  from  the  top  of  the  lower  hed  of  the  Welsh  '*  Four 
Feet  Seam,**  x  262. 

Fig.  5. — Spores  from  the  centre  of  the  same,  x  262. 

Fig.  6. — Horizontal  section  of  the  same  from  about  the  centre  of  the  bed, 
X160. 

Fig.  7. — Horizontal  section  of  the  same  from  the  top  of  the  bed  close  under 
the  clay  parting,  x  160. 

Fig.  8. — Hurizontal  section  of  the  Better  Bed  seam  of  Yorkshire,  from  the 
uppermost  8  inches,  x  12}. 

Fig.  9. — B,  Macrospore,  X  22,  and  A,  A,  microspores,  x  262,  from  the  upper- 
most 3  ioches  of  the  Better  Bed. 

Fig.  10. — ^Horizontal  section  of  the  Better  Bed  at  4  inches  from  the  top, 
X  12f 

Fig.  11.— Macrospores  from  fig.  10,  x  50. 

Fig.  12. — Portion  of  a  macrospore  from  the  same,  showing  caudate  appendages, 
X  50. 

Fig.  IS.— Horizontal  section  of  the  Better  Bed  10  inches  from  the  top,  x  12), 
shows  the  coal  to  be  mainly  made  up  of  tissue  and  hydrocarbon. 

Fig.  14. — Portion  of  decomposed  and  carbonized  cellular  tissue  from  fig.  18, 
x50. 

Fig.  15. — Another  macrospore  from  fig.  10,  showing  caudate  appendages,  x  50. 

Fig.  16. — A  microspore,  x  262,  from  fig.  12. 

Plata.  IX. 

Fig.  17. — ^A  macrospore  from  the  lowest  bed  of  Splint  coal  of  Whitehill 
Colliery,  near  Edinburgh,  x  22. 

Fig.  18. — ^Microspores  from  the  same,  X  262. 

Fig.  19. — Another  variety  of  macrospore  from  the  same,  x  22. 

Fig.  20. -^Another  variety  of  microspore  from  the  same,  X  262. 

Figs.  21  and  22. — ^Other  macrospores  and  microspores  from  the  same,  x  262. 


*  Proc.  Geol.  Soc.,  iii.  p.  139. 


E.  Wetharad,  d(l. 
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(now  8ir  John  Hawkshaw^,  in  which  he  describes  five  trees  which 
had  been  discovered,  standmg  as  they  grew,  during  the  excavation 
of  the  Manchester  and  Bolton  Bailway.  "  The  roots/'  Mr.  Hawk- 
shaw  says,  **  are  imbedded  in  a  soft  argillaceous  shale,  and  in  the 
same  plane  with  them  is  a  bed  of  coal  8  or  10  inches  thick.  Just 
above  the  covering  of  the  roots,  yet  beneath  the  coal  seam,  so  lar^e 
a  quantity  of  Lepidostrdbus  variabilis  were  discovered,  inclosed  in 
noaules  of  hard  clay,  that  more  than  a  bushel  was  collected  around 
the  base  of  the  tx^"  The  trunks  were  wholly  enveloped  by  a 
coating  of  friable  coal,  varying  from  ^  to  f  of  an  inch  in  thick- 
ness, but  it  crumbled  away  on  removing  the  matrix.  The  trees 
were  doubtless  SigiUarisBy  but  if  they  were  typical  of  the  vegetation 
which  had  formed  the  seam  of  coal,  it  is  strange  that  the  layer  of 
coal  ^  to  I  of  an  inch  thick,  which  enveloped  the  roots,  sh6uld 
have  been  of  different  material  from  the  coal  seam;  that  it  was 
different  is  shown  by  the  feu^t  of  its  crumbling  away.  It  is  natural 
to  suppose  that  the  layer  which  lay  at  the  base  of  the  trees  repre- 
sented their  remains,  and  this  is  supported  by  the  occurrence  of 
the  Lepidostrobi,  the  fruit  of  the  SigiUarim.  la  a  second  paper  * 
on  the  same  subject  Sir  John  Hawkshaw  refers  to  the  trees  as 
^'standing  on  the  same  thin  stratum  of  coal  as  those  first  dis- 
covered." It  is,  therefore,  not  quite  clear  whether  they  extended 
through  the  coal  or  grew  on  the  top  of  the  seam. 

The  Fecond  paper  t  was  by  Mr.  John  Eddowes  Bowman,  F Jj.S., 
^^  On  the  character  of  the  fossil  trees  lately  discovered  near  Man- 
chester on  the  line  of  the  Manchester  and  Bolton  Bailway,  and  on 
the  formation  of  coal  by  gradual  subsidence."  In  this  paper  the 
author  supports  the  views  shadowed  forth  by  Sir  John  Hawk- 
shaw, namely,  that  the  trees  grew  where  they  were  found,  and 
had  not  drifted  into  the  position.  He  also  refers  to  some  dis- 
covered towards  the  close  of  1838  in  driving  the  railway  tunnel  at 


Fig.  23.— Portion  of  fig.  17,  Bhowing  spine-like  projections  on  the  snrfaoe, 
X  262. 

Fig.  24. — Horizontal  section  of  the  lower  bed  of  the  Whiteliill  Colliery  Splint 
coal,  X  12^.^  The  spaces  between  the  macrospores  are  filled  with  microspores 
which  are  slightly  more  enlarged  so  as  to  make  them  visible. 

Figs.  25  and  26. — Macrosspored  from  the  middle  bed  of  the  Whitehill  Colliery 
Splint  coal,  x  22. 

Fig.  27. — ^A  microspore  from  the  middle  bed  of  the  same,  X  262. 

Fig.  28. — Another  spore  from  the  same,  X  22. 

Fig.  29.~HorizontaI  section  of  the  middle  bed  of  the  Splint  coal,  x  12}. 

Fig.  30. — Horizontal  section  of  the  top  bed  of  the  Splint  oual,  x  12}. 

Fig.  31. — Vertical  section  of  the  lowest  bed  of  me  Splint  coal,  showing  a 
bright  layer  between  two  dull  ones,  and  that  the  spores  are  confined  to  the  latter. 


♦  Proc.  Qeol.  So?.,  ili.  p.  269. 
t  Ibid.,  p.  270. 


408  TranMctiotiB  of  the  Society, 

Glayoross,  five  miles  sontli  of  Chesterfield.  In  this  case  it  is  clear 
that  the  base  of  the  trees  rested  npon  a  seam  of  coal  15  inches 
thick.  The  stems  and  npper  portion  of  the  roots  are  described  as 
^standing  above  the  coal/'  and  Mr.  Bowman  explains  this  by 
reference  to  similar  phenomena  in  peat  marshes,  in  which  the  base 
of  the  trunks  of  ancient  forest  trees  stand  with  the  roots  exposed, 
owing  to  the  shrinkage  of  the  surrounding  peat  But  the  peat,  I 
must  here  point  out,  is  not  formed  by  these  forest  trees,  but  from 
the  bog-moesea  The  inference,  then,  to  be  drawn  from  these  trees 
is,  it  seems  to  me,  that  the  seam  of  coal  was  formed  from  bog 
growth,  and  that  the  Sigillaria  grew  in  the  bog,  as  conifers  and 
other  trees  do  at  the  present  time  in  modem  bogs. 

The  third  paper  was  by  Sir  William  Logan  (then  Mr.  Logan), 
**  On  the  character  of  the  beds  of  clay  lying  imm^ately  below  the 
coal  seams  of  South  Wales ;  and  on  the  occurrence  of  coal-boulders 
in  the  Pennant  Grit  of  that  district."  This  is  the  well-known 
paper  in  which  it  was  pointed  out  that  immediately  below  every 
regular  seam  of  coal  in  South  Wales  there  existed  a  bed  of  under- 
clay  in  which  was  always  to  be  found  the  fossil  vegetable  Stigmaria. 
This  fossil  was  afterwards  proved  by  Mr.  Binney,  and  others,  to  be 
the  root  of  the  Lepidodendroid  plants  generally.  The  discovery  of 
Sir  William  Logan,  together  with  the  finding  of  trees  growing 
in  situ  and  their  remains  associated  with  those  of  terrestrial 
growths  in  the  roof  shales  over  seams  of  coal,  led  to  the  belief 
that  coal  was  the  result  of  the  decay  of  submerged  forests.  In 
support  of  this  statement,  I  may  quote  Mr.  Carruthers,  who  is 
a  well-known  authority  on  the  matter.  Mr.  Carruthers  expressed 
his  opinion  in  the  course  of  some  remarks  on  a  paper  which  I  com- 
municated to  the  Geol(^cal  Society.*  ^'Coal  seams,"  he  said, 
"  are  the  remains  of  forests  which  grew  upon  swampy  ground,  and 
were  subsequently  covered  by  clay.'* 

The  first  persons  to  make  microscopic  sections  of  coal,  so  far  as 
I  am  aware,  were  Professors  J.  H.  Bennett  and  J.  Quekett,  and 
it  is  interesting  to  observe  their  conclusions.  The  former  pub- 
lished his  in  a  paper  t  entitled  '^  Investigations  into  the  structure 
of  the  Torbanehill  mineral,"  and  says,  "The  various  organic 
appearances  found  in  the  sections  and  ash  of  coal  is  wood  chemi- 
cally altered,  and  for  the  most  part  coniferous,  or  wood  allied  to  it 
in  structure."  I  shall  presently  show  that  Professor  Bennett  pro- 
bably mistook  microspores  for  rings  seen  in  coniferous  wood. 
Professor  J.  Quekett  says,}  "My  investigations,  however,  lead  me 
to  believe  that  the  basis  of  coal  is  essentially  a  peculiar  kind  of 
wood,  and  that  when  Ferns,  Stigmaria,  and  Lepidod^ndra,  and 

♦  Quart.  Journ.  Gwl.  Soo.,  xl.  p.  59. 

t  Trans.  Roy.  Soe.  Edinburgh,  xxi.  (1853-4)  p.  173. 

X  Trans.  Micr.  Sou.  Louil.,  1854,  p.  40. 
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other  plants  oocnr  id  coal  or  its  neighbourhood,  they  should  be 
considered  foreign  to  the  coal."  Professor  Hnxky  seems  to  have 
been  the  next  person  to  draw  condnsions  as  to  the  origin  of  coal 
from  microscopic  sections  made  of  the  '^  Better  Bed  "  seam  of  York- 
shire, the  sections  having  been  prepared  by  Mr.  E.  T.  Newton.  The 
conclusions  arrived  at  were  stated  in  the  ^  Contemporary  Beview ' 
for  1870 ;  they  were  that  coal  was  simply  the  sporangia  and  spores 
of  certain  plants,  other  parts  of  which  have  furnished  tiie  carbonized 
stems  and  mineral  charcoal,  or  have  left  their  impressions  on  the 
surfiEu^  of  the  layer.  I  may  here  state  that  Professor  Huxley 
does  not  claim  to  be  the  first  to  detect  spores  of  plants  in  coal. 
The  first  to  discover  them  was  Dr.  Fleming,  and  Professor  Morris 
pointed  them  out  in  a  note  appended  to  Professor  Prestwichs  paper 
on  the  Geology  of  Ooalbrook  Dale.*  Later  on  I  shall  refer  toother 
observers  who  have  noted  the  same  fact 

Sir  William  Dawson  has  also  examined  coal  microscopically,  but 
he  does  not  do  so  by  making  sections.  The  process  is  described  on 
page  494  of  his  very  valuable  work  '  Acadian  Geology.'  Specimens 
of  coal  were  selected  containing  the  tissue  of  only  a  single  plant ; 
these  were  boiled  in  strong  nitrio  acid,  and  after  the  fumes  had 
subsided  the  residue  was  washed  and  submitted  to  microscopic 
examinatioa  By  this  method  Sir  William  Dawson  has  obtained 
and  figured  f  tissue  of  Sigillaria,  Galamites,  Ferns,  and  scalariform 
vessels  of  Lepidodendron.  Whether  these  remains  can  be  considered 
as  typical  of  the  coal-forming  vegetation  is,  I  think,  doubtful,  and 
for  tins  reason.  First,  I  object  to  the  principle  of  specially  selecting  a 
piece  of  coal  for  examination ;  if  we  detect  a  fragment  in  a  seam 
better  preserved,  with  regard  to  structure,  than  thereat  of  the  mass, 
the  very  fact  should  invoke  caution,  as  there  may  be  a  cause  for  the 
better  preservation.  It  may  be  due  to  the  fragment  being  a  foreign 
element  ^foreign,  I  mean,  so  far  as  the  general  mass  of  the  coal  is 
concerned),  which  has  resisted  decay  better  than  the  vegetation 
which  has  formed  the  mass  of  the  coaL  Second,  when  coal  is 
treated  with  nitric  acid  dense  fumes  come  o£f;  this  implies  that 
something  is  undergoing  destruction,  and  the  importance  of  the 
loss  is  only  known  when  we  obtain  microscopic  sections.  Sir 
William  Dawson  admits  that  two  diOSculties  have  impeded  his 
investigations,  ^'  and  have  in  some  degree  prevented  the  attainment 
of  reliable  results."  One  of  these,  he  says,  *<  is  the  intractable 
character  of  the  material  as  a  microscopic  object ;  the  other  the  want 
of  sufficient  information  with  regard  to  the  structure  of  the  plants 
known  by  impressions  of  their  external  forms  in  the  beds  of  the 
coal  formation." 

I  will  now  proceed  to  give  an  account  of  my  own  investigations, 

*  Gool.  Trans.,  Second  Serios,  vol.  v. 
t  *  Acadian  Geology/  3rd  edition,  p.  464. 


410 


Transactions  of  the  Society. 


and  will  take  first  the  ^*  Shallow  Seam  "  of  Cannock  Chaae,  for 
aamplee  of  which  I  am  indebted  to  Mr.  A.  H.  Barnard,  of  CSiase 
Town. 


Section  or 

THE 

Bballow  Seam. 

Dncripttoa. 

Ft  Id. 

Stnictare. 

"HardenV'ortopbed..     .. 

"Uppor  Spire"      

"Bright  Ckwl,"  or   middle 
Bright  lustre  tliruughout. 

"  Lower  Soire"     

•  • 

bed. 

1 

0 
0 

0 
4 

• 

10 

2 
9 

2i 
S 

• 

The  dull  lustrous  lavera  largely 
made  up  of  miorosporeB  ami 
macrospores;  wood  tissue  in  the 
bright  layers. 

A  carbouaceous  parting. 

Brown  structurfless  hydrocarbon- 
aoeous  material,  vrith  occasional 
microspores  and  niacrospores. 

Carbonaceous  arenaceous  parting. 

Hydrocarbon.  Maerospores  and 
microspores,  chiefly  confined  to 
the  dull  layers. 

Argillaceous  bed  with  Stigmaria, 

•*  Best  Coal,"  or  bottom  bed. 
and  bright  lustrous  la}  era. 

Underclay       

DuU 

The  seam  is  divided  by  partings  into  three  distinct  beds  of  coaL 
In  the  top  one,  called  **  Hardens,"  two  layers  could  be  defined  by 
degrees  of  lustre,  a  bright  and  a  dull.  In  the  latter  minute  specks 
were  detected,  somewhat  resembling  iron  rust.  By  polishing  a 
portion,  the  specks  were  distinguished  as  maerospores,  figs.  1  and  2, 

Elate  YIII.,  and  a  microscopic  section  shows  the  spaces  around  to 
e  filled  with  microspores  (fig.  3).  In  the  bright  layer  spores 
were  also  detected,  but  they  were  much  less  numerous,  and 
there  was  present,  as  the  chief  constituent,  a  structureless  substance 
to  which  1  have  given  the  name  of  hydrocarbon.  Vegetable  tissue 
vras  also  recognized. 

Between  the  top  and  middle  beds  of  the  seam  comes  a  carbona- 
ceous parting  locally  termed  ''  spire,"  and  in  which  was  a  quantity 
of  pyrites.  The  middle  or  bnght  coal  is  a  cannel.  It  readily 
polisnes,  and  when  this  is  done  a  few  maerospores  can  be  made  out 
The  mass  of  this  coal  is  made  up  of  the  substance  to  which  I  have 
refenred  under  the  name  of  hydrocarbon,  and  before  proceeding 
further  it  may  be  as  well  to  say  something  respecting  this  substance. 
It  is  generally  structureless  and  presents  a  dark  brown  appearance, 
and  is  an  important  constituent  in  the  composition  of  some  coals ; 
the  so-called  bituminous  varieties  being  the  richest  in  the  possession 
of  it.  I  believe  it  to  constitute  what  has  erroneously  been  termed 
bitumen,  I  need,  however,  hardly  say  that  coal  contains  no  bitu- 
men whatever,  and  the  sooner  we  strike  so  misleading  a  term,  as 
applied  to  coal,  out  of  our  vocabulary  the  better. 

Below  the  "  Bright  Coal "  is  a  second  parting  of  "  spire,"  with 
an  arenaceous  stratum  running  through  the  centra 
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Then  comes  the  "  Beet  Coal "  or  bottom  and  chief  bed  of  the 
seam.  The  lustre  throughout  is  fairly  bright,  which  appears  to  be 
due  to  the  numerous  thin  bright  layera  in  the  dull  lustrous  por- 
tion of  the  coal  macrospores  and  microspores  were  numerous,  but  in 
the  bright  portion  hydrocarbon  was  the  chief  constituent. 

The  variations  in  the  beds  of  coal  which  constitute  the  ^  Shallow 
Seam  "  illustrate  the  importance  of  investigators  taking  a  complete 
stratagraphical  section  of  each  seam  of  coal  to  which  they  turn 
their  attention.  The  top  bed  is  not  freely  combustible,  but  when 
combustion  has  fidrly  commenced,  considerable  heat  is  generated. 
The  ''  Bright  Goal "  is  mainly  worked  for  gas  purposes,  and  the 
''Best"  for  gas  and  household  use.  A  mixture  of  the  ^*  Hardens  ^ 
and  "Best"  beds  makes  a  most  economical  fuel,  but  require  a 
good  draught. 

I  next  take  the  Welsh  *'  Four  Feet "  seam  celebrated  throughout 
the  world  for  its  smokeless  properties.  For  samples  of  this  seam 
and  permission  to  inspect  it  underground,  I  am  indebted  to  the 
owners  (Messr&  Geo.  Insol  and  Son)  and  to  the  manager  of  the 
Gymmer  Colliery  near  Pontypridd,  South  Wales.  At  tms  colliery 
the  '*  Four  Feet "  presents  the  following  sections. 

Bbotion  ov  thb  Foub-Fskt  Bkam,  Ctmmbb  Coluert,  near  PoNTTPBroD, 

South  Wales. 


Deteription. 


Top   bed.      Goal    brittle,    with 
brig;ht  lustre. 

Argillaceous  parting 

Middle  bed.    Mediam  lustre 

Argtllaoeons  parting 

Lower  bed      

Argillaceous  parting     

Bottom  bed 

Underdsy      


Structure. 


Carbonized  vegetable  tissue,  with 
a  little  bydrooarbon. 

Miniuture  underclay.     Stigmaria, 

Highly   carbonized   vegetable 
tissue. 

Miniature  underclay. 

Well-preserved  sciuarifonn  tissue 
at  the  top  close  under  the 
parting.  Beneath  spores  and 
spore  cases,  with  other  vege- 
table substances. 

Siiffmaria, 

Inferior  coal,  not  worked. 

Stigmaria. 


From  the  fact  of  this  seam  being  termed  the  "  Four  Feet," 
persons  may  be  led  to  regard  it  as  constituted  by  four  feet  of  coal 
only ;  that,  however,  is  not  the  case.  The  stratagraphical  section 
shows  the  seam  to  be  made  up  of  four  distinct  beds  of  coal  separated 
by  day  partings  which  are  miniature  underclays ;  the  lowest  of 
these  coals  I  nave,  unfortunately,  not  had  an  opportunity  of 
examming.  The  top  one  of  all  is  merely  a  mass  of  carbonized 
vegetable  tissue,  with  a  Uttle  hydrocarbon.    The  coal,  however,  was 
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so  brittle  that  do  verj  satisfactory  slides  conld  be  made,  though  a 
fair  idea  of  the  stmcture  was  gained  during  tbe  process  of  prepara- 
tion. The  bed  4  feet  6  inches  thick,  following  the  last  in 
descending  order,  is  tbe  chief  one  of  the  seam ;  it  may  be  said 
to  be  a  mass  of  highly  carbonized  vegetable  tissne,  with  a  small 
portion  of  hydrocarbon.  Next  iollows  an  argillaceous  parting 
5  inches  thick,  then  comes  coal  2  feet  thick.  The  structure  of  this 
bed  is  moit  interesting  and  is  well  preserved ;  at  the  top,  close 
under  the  argillaceous  parting,  scalariform  tissue  was  detected, 
fig.  4,  but  it  was  not  discovered  in  any  quantity  below  that 
horizon.  Spores  occur,  and  were  most  numerous  about  the  centre 
of  the  bed,  fig.  5,  and  are  a  distinct  variety  to  those  observed 
in  the  Shallow  seam.  The  structure  of  this  coal  is  represented  in 
llgs.  6  and  7  ;  the  former  is  drawn  from  a  slide  taken  from  about 
the  centre  of  the  coal,  and  the  latter  from  the  top  close  under  the 
argillaceous  parting ;  both  are  magnified  160  diameters. 

The  next  seam  of  coal  to  which  I  shall  draw  attention  is  the 
"  Better  Bed  "  of  Yorkshire,  which  has  been  rendered  famous  by 
Professor  Huxley,  who,  as  I  have  stated,  made  it  the  subject  of 
an  article  in  the  *  Contemporary  Be  view '  for  1870.  Eeferring  to  the 
structure  of  this  coal.  Professor  Huxley  says :  *  **  Thus,  the  singular 
conclusion  is  forced  upon  us,  that  the  greater  and  the  smaller  sacs 
of  the  Better  Bed  ana  other  coals,  in  which  the  primitive  structure 
is  well  preserved,  are  simply  the  sporangia  and  spore-cases  of  certain 
plants,  many  of  which  were  closely  allied  to  the  existing  club- 
mosses."  For  the  specimen  which  I  have  examined  of  the  Better 
Bed  I  am  indebted  to  Mr.  Woodhead,  Colliery  Manager  to  the  Low 
Moor  Iron  Company  near  Bradford,  Yorl^hire,  who  sent  me  a 
portion  of  the  seam  intact  for  a  thickness  of  ten  inches  from  the 
top.  I  therefore  determined  to  examine  it  inch  by  inch.  The 
stratagraphical  section  of  the  seam,  as  sent  me  by  Mr.  Woodhead, 
is  as  followa 

Section  or  the  Betteb  Bed  Seam  of  Goal,  Low  Moor  Ibon  Ck>MPANT'8 

GOLUEBT,  KEAB  BrADFOBD,  YORKSHUIE. 

ft.  in.     ft.     in. 

Shales 

Coal  (laminated) 0    ZW  ,     ^^ 

Coal        1    6J/  *     ^" 

SeatstoDe  (uuderclay) 10 

The  lustre  of  the  first  3^  inches  of  the  above  coal  was  dull, 
the  remainder,  with  the  exception  of  a  layer  half  an  inch  thick  at 
four  inches  from  the  top,  was  a  medium  brightness.  In  describing 
my  own  investigations,  I  cannot  do  better  than  record  them  as 
written  down  at  the  time. 

»  Contcmp.  Bev.,  xv.  (1870)  p.  621. 
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Within  ilie  first  two  inches  from  the  top.  Largely  made  up 
of  macrospores  and  microspores,  fig.  9,  very  similar  to  those 
detected  in  the  "  Shallow  Seam."  Well-preserved  soalariform  tissue 
detected.  A  horizontal  section  of  the  coal  is  represented  in  fig.  8, 
magnified  12}  diameters. 

Three  inches  from  the  top.  Spores  less  numerous,  some  of  the 
macrospores  have  caudate  appendages  attached  to  the  walls.  The 
mass  largely  made  up  of  hydrocarbon  and  decomposed  v^etable 
tissue. 

Four  inches  from  the  top.  Spores  again  numerous,  but  do  not 
constitute  the  whole  mas<9.  The  predominating  macrospores  are 
smaller  than  those  above,  and  are  apparently  not  the  same  species, 
figs.  11,  12,  15,  X  50  diameters.  In  fig.  12  microspores  are  also 
shown  X  50  diameters,  and  in  fig.  16  one  is  represented  x  262 
diameters.  A  horizontal  section  of  the  coal  is  shown  by  fig.  10, 
X  12}  diameters,  which  illustrates  the  difference  in  the  coal  com- 
pared with  the  upper  portion,  fig.  8.  Some  of  the  macrospores 
show  caudate  appendages  and  though  numerous  only  fragmentary 
specimens  could  oe  found. 

Between  four  and  five  inches  from  the  top.  Spores  less 
numerous ;  vegetable  tissue  occurs  generally  carbonized.  Hydro- 
carbon contributes  largely  to  the  composition  of  the  whole  mass. 

Between  six  and  seven  inches  from  the  top.  Spores  form  but 
a  small  portion  of  the  coal ;  it  is  mainly  made  up  of  tissue  and 
hydrocarbon.  A  piece  of  carbonized^  scalariform  tissue  <was  met 
with,  the  first  time  I  have  noticed  it  in  that  state  of  preservation. 

Eight  incites  from  the  top.  Spores  scarce,  though  they  were 
searched  for  by  horizontal  and  transverse  sections.  The  coal  was 
mainly  made  up  of  tissue  in  various  stages  of  decomposition.  Some 
of  it  appeared  to  yield  a  resinous  material.  The  structure  here 
exhibited  is  the  first  I  have  noticed  of  the  kind. 

Nine  inches  from  the  top.    A  few  spores  noticed.    The  coal 
practically  made  up  of  tissue  and  hydrocarbon,  the  passage  of  the 
*  former  into  the  latter  clearly  demonstrated.    The  resinous-looking 
material  noticed  above  again  present  but  disappearing. 

Ten  inches  from  the  top.  Spores  continue  scarce ;  the  coal 
mainly  made  up  of  tissue  and  hydrocarbon,  fig.  13,  x  12}  diameters. 
In  fig.  14  a  portion  of  carbonized  and  partially  decomposed  cellular 
tissue  is  magnified  50  diameters. 

1  am  unable  to  entirely  endorse  Professor  Huxley's  statements ; 
undoubtedly  the  first  three  inches  is  very  largely  made  up  of 
macrospores  and  microspores,  and  the  same  may  be  said  of  the 
layer  at  four  inches  from  the  top,  though  they  are  mostly  of  a 
different  species  to  those  above,  but  below  that  point  spores  form 
but  a  small  proportion  of  the  whole  mineral. 

The  next  coal  to  which  I  shall  draw  attention  is  the  **  Splint 


414 


Transactions  of  the  Society, 


Coal"  seam  from  W'faitehill  Colliery,  near  Edinbn^h.  For 
Bpecimens  of  the  seam  I  am  indebted  to  Mr.  James  Bennie  and  to 
the  owners  of  the  colliery.  The  following  is  a  section  of  the  seam 
as  sent  me  by  Mr.  John  Begg,  to  which  I  have  added  my  notes. 

SSCTION  or  THE  SPLIKT  COAL  SeAM,  WhITKHILL  GoLLIBBT,  HKAB  EDIHBrROH. 


Descripiloo. 

Ft    Id. 

Structure. 

Splint  Goal.    Dull  lastie,  with  a 

1  10 

A   mass   of  maorospores,  micro- 

few bright  layers. 

spores  and  fragments  of  spore- 
cases. 

Rough  Goal.  Alternation  of  bright 

0  10 

Hydrocarbon  in  the  bright  lasers : 

and  doll  lustrons  layers. 

a   few  spores  in   the  dnll,  of 
different  variety  to  those  in  the 
**  Splint "  above  and  below. 
The  doll  lastrons  portion  a  mass 

Lower '•Splint*'  DuU  Instre,  with 

0    4 

thin  bright  layers. 

of  maorospores  and  microspores ; 
the  bright  layers  made  up  of 
hydrocarbon,  and  do  not  contain 
spores  (Fig.  31). 

The  Splint  coal  as  worked  at  Whitehill  colliery  has  three  dis- 
tinct beds,  not,  however,  separated  by  parting,  as  is  the  case 
with  the  Fonr-Feet  and  Shallow  seams.  Microscopic  sections 
of  the  lowest  bed  showed  the  dull  lustrous  portion  to  be  a  mass  of 
macrospores  and  microspores  and  fragments  of  spore-cases ;  a  hori- 


zontal section  is  shown  in  fig.  24,  plate  IX.,  and  the  spores  are 

by  figa  17  to  22.    N 
detected.    The  bright  layers  were   composed   of   hydrocarbon. 


shown  by  fig&  17  to  22.    No  sign  of  tissue  has  been,  so  far. 


In  order  to  test  the  qnestion  as  to  wnether  spores  do  enter 
into  the  composition  of  the  bright  layer,  a  vertical  section  was 
cut  which  intersected  a  bright  layer  between  two  dull  ones. 
On  placing  it  nnder  the  Microscope,  spores  were  seen  to  be  nnmeions 
in  tne  dull  portion,  but  not  one  was  found  in  the  bright  layer :  a 
portion  of  this  slide  is  shown  in  fig.  31.  I  do  nol^  however, 
mean  to  assert  that  spores  are  not  to  be  found  in  the  bright  layers 
of  coal,  but  they  seem  to  me  foreign  to  them. 

There  appears  to  be  more  than  one  variety  of  macrospore  and 
microspore  represented  in  this  lower  bed  of  Splint  coiblI.  The 
largest  variety  of  macrospore  is  represented  in  fig.  17,  and 
measures  0 '  047  of  an  inch  in  diameter.  The  largest  variety  of 
microspores  are  shown  in  fig.  18,  and  measure  0  *  0015  of  an  mch 
in  diameter.  Both  of  these  seem  to  bo  identical  with  those  in  the 
laminated  coal  of  the  Bettor  Bed  and  Shallow  Seam.  In  fig.  19 
another  variety  of  macrospore  ia  shown  measuring  0 '  04  of  an  inch  in 
diameter,  and  in  which  tne  outer  edge  of  the  Wfdl  is  scalloped.  In 
fig.  20  a  smaller  variety  of  microspore  is  shown,  and  in  fig.  21  two 
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macrospores  are  seen,  measuring  about  0 '  003  of  an  inch  in  diameter, 
and  associated  with  microspores  of  abont  *0005  in  diameter.  In 
fig.  22  another  of  these  macrospores  is  shown,  having  a  triradiate 
marking.  It  was  while  drawing  the  last  figure  that  I  noticed  minute 
spine-like  projections  on  the  surface,  and  on  further  examination  they 
appeared  to  pass  into  the  inner  surface ;  this  is  shown  in  the  figure. 
Mr.  E.  T.  Newton  *  noticed  the  same  feature  in  the  spores  which 
occur  in  Tasmanite  and  Australian  white  coal,  and  I  also  pointed 
out  the  same  thing  in  my  paper  t  '^  On  the  Occurrence  of  Spores 
of  Plants  in  the  Lower  Limestone  Shales  of  the  Forest  of  Dean.'* 
Mr.  Newton  regards  them  as  minute  lines  (tubes  ?^  passing  from 
the  outer  to  the  inner  surface.  I  am,  however,  inclined  to  regard 
them  as  spine&  I  have  said  that  it  was  while  drawing  fig.  22 
that  I  firet  noticed  these  epmea  (?),  and  thinking  tliat  posedblv  I 
had  overlooked  the  feature  in  the  spores  previously  examined,  I 
again  placed  them  under  the  Microscope.  I  had  before  noticed  a 
granular  appearance  on  the  surface  of  the  Macrospores,  and  dark 
spots  on  the  microspores ;  these  I  now  resolved  into  the  same  spine- 
like  projections  as  seen  in  fig.  22.  In  fig.  23, 1  have  magnified 
262  diameters  a  portion  of  the  surface  of  fig.  17,  and  the  spine  (?) 
like  projections  are  clearly  shown. 

The  lowest  bed  of  the  *'  Splint  Goal "  is  replaced  abruptly,  and 
without  clay  parting,  by  the  "  Bough  Coal "  or  middle  bed  of  the 
seam.  The  transition  in  the  structure  of  the  coal  is  most  striking, 
and  is  illustrated  in  fig.  29,  which  is  magnified  12^  diameters,  the 
same  as  fig.  24,  with  which  it  should  be  compared.  This  bed  is 
mainly  made  up  of  numerous  layers  varying  in  degrees  of  lustre, 
and  averaging  about  half  an  inch  thick.  A  microscopic  section  of 
the  brightest  of  these  shows  only  a  few  spores  but  plenty  of 
hydrocarbon.  In  the  duller  layers,  spores  were  fiairly  numerous, 
but  for  the  most  part  were  a  distinct  variety  to  those  which  appear 
in  the  bed  below ;  this  is  shown  by  figs.  25,  26,  28,  whicn  are 
magnified  50  diameters.  The  **  £ough  Goal "  is  followed,  without 
parting,  by  the  ^'  Upper  Splint "  bed.  The  lustre  is  mostly  dull 
and  the  greater  portion  of  tne  coal  is  simply  a  mass  of  macrospores 
and  microspores,  some  of  which  are  a  d^erent  species  to  those 
which  predominate  in  either  of  the  beds  below.  The  relative  size 
is  sufficient  to  determine  that  point,  and  the  fact  may  be  seen  at  a 
glance  by  comparing  the  horizontal  section  of  this  bed  (tig.  30) 
with  that  of  tne  two  lower  ones,  figs.  24  and  29.  They  are  all 
magnified  12^  diameters,  so  as  to  fieialitate  comparison. 

I  now  come  to  another  important  part  of  my  subject,  and  it  is 
one  which  is  necessarily  somewnat  speculative ;  it  is  we  relation  and 
character  of  the  coal-forming  vegetation.    Among  those  who  have 

♦  Geol.  Mag.,  ii.  (W5)  p.  339. 
t  Proc.  Cotteswoid  Club,  1884. 
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made  the  matter  a  special  study  is  Mr.  Garruthers,  and  any  words 
on  the  subject  which  fall  from  hun  deserve  careful  consideration. 
In  1865  he  published  *  a  paper  "  On  an  undescribed  Gone  from 
the  Garboniierous  Bedsof  Airorie,  Lancashire/'  and  referring  to  the 
occurrence  of  spores  in  coal,  says  (p.  484),  '^  Not  only  do  these 
bodies  exist  in  quantity  in  many  coals,  but  some  beds  even  of  con- 
siderable thickness  are  almost  entirely  made  up  of  them.  'Iheir 
relation,  however,  to  any  organism  that  could  have  produced  them 
was  unknown  until  the  discovery  of  a  cone  by  Mr.  James  Russell." 
This  cone  was  submitted  to  Mr.  Garruthers,  who  described  it  as  a 
new  genus  umder  the  name  of  FlemingiteSy  and  allied  it  to  the 
modern  family  of  Lycopodiess,  It  would  therefore  appear  that 
Mr.  Garruthers  included  in  this  genus  all  the  spores  discovered  in 
coal  up  to  that  time.  It  seems,  however,  that  all  previous  observers 
bad  fallen  into  an  error  in  supposing  that  the  coal-forming  plant 
possessed  but  one  kind  of  spore,  namely  microspores.  Thus  Pro- 
fessor J.  H.  Bennett,t  in  his  paper  *'  An  Investigation  into  the 
Structure  of  the  Torbanehill  Mineral  and  of  various  kinds  of  Goal," 
refers  to  what  are  evidently  microspores,  microspores  as  *'  rings  of 
a  transparent  yellowish  or  reddish  colour  with  an  opaque  centre'* ;  t 
and  referring  to  the  macrospores,  says,  ''There  are  also  visible, 
circles  or  rings  of  a  rich  golden  yellow  matter,  much  larger,  and 
varying  in  size  from  the  fiftieth  to  the  sixth  of  an  inch,  which 
have  been  described  by  some  as  seeds  or  spore-cases."  Professor 
J.  H.  Balfour,  in  his  paper  §  "  On  certain  Vegetable  Organisms 
found  in  Coal  from  Fordel,"  mentions  the  occurrence  of  seed-like 
bodies  which  he  considers  ''  to  be  the  sporangia  or  spore-cases  of 
some  plant  allied  t<i  Lycopodium,  mrh^jps  Sigillaria'  Later  on, 
in  1872,  Professor  Balfour  refers  ||  his  coal  spores  and  those  which 
had  up  to  that  time  been  detected  in  the  mineral,  to  Mr.  Car- 
ruthers's  genus  Flemingites.  But  what  Professor  Balfour  looked 
upon  as  a  sporangium  (tigs.  15,  16, 17,  18,  plate  II.,  of  his  paper) 
is  really  not  a  sporangium  but  a  macrospore.  In  describing  the 
genus  Flemingites  Mr.  Garruthei-s  also  fell  into  the  same  error, 
that  is  to  say,  he  figured  it  as  possessed  of  but  one  kind  of  spore, 
namely  microspores.  Like  Professor  Balfour,  the  object  which  Mr. 
Garruthers  took  for  a  sporangium  is  really  a  macrospore.  Those 
which  I  represent  in  figs.  21,  22,  very  closely  resemble  Flemingites 
Pedroans.  Mr.  Garruthers  has  himself  found  out  his  mistake 
and    withdrawn    the    genus,  which  I  cannot  but  regret,  as  its 

♦  Geol.  Maj?.,  ii.  (1865)  p  433. 

t  Trans.  Roy.  Soc.  Edinburgh,  xxi.  (185J^-4)  p.  173. 

X  From  an  exaniinittioii  of  Professor  Bennett's  figures,  I  should  judge  that  his 
sections  were  nut  made  sufficiently  transparent  to  enable  him  to  judge  fairly  of 
the  spores  and  tlio  structure  of  the  coal  he  examined. 

$  Proc.  Roy.  Soc.  Edinburgh,  xxi.  (1854)  p.  191. 

II  PaluBontological  Botany— description  of  plate  iii.,  fig.  1. 
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re-description,  if  only  as  a  temporary  genns,  would  have  prevented 
the  confusion  caused  by  the  withdrawal. 

It  then  becomes  a  question  as  to  whether  the  coal  spores  are 
still  to  be  allied  with  the  Lycopodiese,  and  if  not,  with  what.  In 
solving  this  problem  we,  unfortunately,  have  to  deal  with  imperfect 
and  unsatisfactory  information.  Several  Lepidostrobi  have  been 
figured  and  described,  some  of  them  containing  both  kinds  of  spores. 
There  can  be  but  Httle  doubt  that  the  Lepidostrobi  are  the  fruit  of 
the  Lepidodendroid  plants,  but  there  is  such  a  variety  of  forms 
included  under  that  head,  that  it  is  not  likely  the  known  Lepidostrobi 
are  the  only  ones  which  existed,  or  that  they  are  even  typical  of 
ihe  whole  group.  There  is  also  uncertainty  as  to  which  of  the 
individual  Lepidodendra  they  belonged,  and  in  support  of  this  asser- 
tion I  will  quote  two  authorities.  Mr.  Garruthers  *  says  a  cone  is 
very  rarely  found  -connected  with  its  supporting  branches,  the  evi- 
dence, therefore,  of  the  connection  between  a  Lepidodendron  and  its 
Lepidostrobi  is  consequently  of  a  very  unsatisfactory  nature.*'  Sir 
^uliam  Dawson  says,  ''  I  cannot  pretend  that  I  have  found  the 
fruit  of  SigiUaria  attached  to  the  parent  stem."  f  Among  the  cones 
which  have  been  figured  I  may  mention  Triplosporites,  which  was 
described  by  Mr.  Bobert  Brown  t  and  which  Mr.  Garruthers  looks 
upon  as  the  Carboniferous  representative  of  8daginella,\  The 
history  of  this  fruit  is,  however,  very  vague.  It  was  brought  to 
this  country  by  a  dealer  who  had  obtained  it  from  the  collection  of 
a  Baron  Boget,  where  it  had  been  for  about  thirty  years.  Nothing 
more  seems  to  be  known  about  the  history  of  the  fossil,  and  it  is  not 
mentioned  by  Sir  Joseph  Hooker  in  his  '*  itemarks  on  the  Structuie 
and  Affinities  of  some  Lepidostrobi "  in  the  second  volume  of  the 
'  Memoirs  of  the  Geological  Survey.'  Other  fruits  have  been  figured 
by  Brongniart,  Lindlev  and  Hutton,  Binney,  Professor  Williamson, 
of  Manchester,  and  others.  The  latter  pomted  out  the  occurrence 
of  both  macrospores  and  microspores  in  ooal,  in  a  paper  read  before 
the  Geological  Section  of  the  British  Association  at  xork,  but  I  am 
not  aware  that  the  P^per  has  been  printed  except  in  abstract.  In 
the '  Philosophical  Transactions,'  Professor  Williamson  figures  a 
Calamostachys  Binneyana,  whidb  shows  two  kinds  of  spores.  The 
microspores  measure  about  0 '  0031  and  the  macrospores  occur  as 
large  as  0*01.  However,  the  imperfect  specimens  figured  by  him 
in  plate  54,  figs.  25  and  26  of  his  Monograph,  prevent  any  reliable 
comparison,  and  those  figured  in  the  strobUus  are  not  sufficiently 
magnified  to  render  comparison  possible.  Professor  WiUiamson  has 
also  found  some  Lepidostrobi  together  with  ferns  and  an  articulate 

*  Geol.  Mag.,  ii.  (1865)  p.  437. 
t  'Acadian  Geology,'  3rd  edition,  1878,  p.  437. 
X  Trans.  Linn.  Soc.,  vi.  p.  298. 
§  Geol.  Mag.,  Ti.  p.  298. 
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plant,  which  he  believee  to  he  AsterophyUites,  and  remains  of  Lepi" 
dodendra  in  eome  remarkahle  beds  in  Burntisland,  Scotland.  He 
states  that  the  beds  appear  to  have  been  patches  of  peat  which  are 
now  imbedded  in  masses  of  volcanic  amygdaloid.  The  general 
aspect  of  longitudinal  sections  of  the  strobili  is  that  common  to 
Leptdostrobi,  They  usually  have  a  diameter  of  from  less  than  half 
an  inch  to  nearly  an  inch.*  The  fruit  contains  both  macrospores 
and  microspores,  the  latter  measure  about  0  *  0007  of  an  inch,  and 
the  macrospore  figured  has  a  long  diameter  of  0*027.  The 
triradiate  feature  of  the  microspores  described  by  Professor  William- 
son is  common  to  those  in  the  coal,  and  is  also  shown  in  those 
figured  by  Sir  Joseph  Hooker  in  the  '  Memoirs  of  the  (jeological 
Survey '  (vol.  ii.  part  2).  The  absence,  however,  of  macrospores  in 
Sir  Joseph  Hooker's  cones  renders  an  alliance  out  of  the  question* 
With  Professor  Williamson's  Burntisland  strofaUi,  however,  both 
spores  are  present.  The  size  of  the  microspores  nearly  correspond 
with  the  small  variety  of  microspores  which  I  have  discovered  in 
the  Scotch  ''  Splint "  coal,  but  me  macrospores  are  fu  too  large 
to  correspond  with  my  small  variety ;  they  more  nearly  correspond 
with  my  larger  forms.  Professor  Williamson  does  not  mention 
anything  about  a  triradiate  ridge  or  marking  on  the  surjGace  of  these 
mi^ree,  which  is  a  cooB^cuona  featurlin  those  fiom  the  ood. 
He  states  that  the  characteristic  peculiarity  of  the  macrospores 
fiom  the  BnmtiBland  beds  « is  the  projection  from  every  part  of 
their  external  surface  of  numerous  caudate  appendages.'  This 
is  a  feature  common  to  the  walls  of  some  of  the  coal  macrospores. 
In  the  coal,  however,  the  appendages  are  not  well  preserved, 
and  frequently  only  the  roots  or  base  renudn.  giving  to  the 
walls  of  the  spore  a  tuberculated  appearance.  The  appendages 
are  seen  in  fig.  1,  where  a  few  short  ones  remam  around 
the  wall  of  the  macrospore,  and  in  figs.  12  and  15  they 
are  broken  ofi*.  Professor  Williamson  thmks  that  the  strobili 
referred  to  are  the  fruit  of  Diploxylon,  though  he  does  not 
appear  to  have  found  them  attached  to  the  stem  of  that  plant.  I 
would  call  special  attention  to  Professor  Williamson's  remark  that 
the  beds  in  which  the  remains  occur  ^'  appear  to  have  been  patches 
of  peat." 

I  have  been  told  that  the  coal  spores  are  those  of  TripU}- 
smrites.  Mr.  GarrutherB,t  in  referring  to  that  genus,  points  out 
tnat  the  microspores  occur  in  triple  form,  and  to  show  the 
close  alliance  with  Sdaginella  he  figures  the  triple  microspores 
of  8.  spinulosa.  This  is  a  feature,  however,  which  I  have  never 
noticed  in  the  coal  spores,  and  had  it  been  common  to  them 
I  should  certainly  have  detected  it.    The  absence,  then,  of  that 

•  Phil.  Trans.,  1872,  p.  294. 
t  Geol.  Mag.,  vi,  (1869)  p.  298. 


On  Carboniferous  Coal  Seams.    By  Edward  WetJiered.     419 

characteristic  is  agamst  an  alliance  with  that  genus.  Again,  the 
size  of  the  macrospores  of  Triplosporitea  is  given  by  Mr.  Garrathers 
as  0*0264*:  now  the  largest  of  the  ocm  macrospores  average 
0 '  047 ;  those  discovered  four  inches  from  the  top  of  the  Better 
Bed  0*01,  and  the  small  variety  from  the  Splint  coal,  fig.  21, 
plate  II.,  0*003  of  an  inch  in  diameter.  The  discovery  of 
spines  (?),  or  tubes,  penetrating  the  coal  spores,  must  not  be 
ignored  in  determining  their  alliance  with  others.  At  the  base  of 
the  Carboniferous  limestone  in  the  State  of  Ohio  occurs  the  oil-pro- 
ducing shales,  known  as  the  ''  Black  Shales."  In  these  Professor 
Orton,t  of  Golumbo,  has  discovered  vegetable  remains  which  he  be- 
lieves constitute  the  chief  source  of  the  so-called  bitumen  which  these 
beds  contain.  In  some  parts  the  shale  is  crowded  with  minute  trans- 
lucent disks,  which  turn  out  to  be  spores  of  plants.  Professor  Orton 
very  kindly  sent  me  specimens  of  the  shale,  and  informed  me  that 
I  should  find  spines  on  the  surfiaice.  This  I  found  to  be  the  case, 
and  I  have  figured  them  in  my  paper  t  to  which  reference  has  been 
made,  and  in  which  I  have  pointed  out  the  occurrence  of  like  bodies 
in  black  shales  at  the  base  of  the  Carboniferous  limestone  in  the 
Forest  of  Dean.  Sir  W.  Dawson  §  refers  the  spores  discovered  by 
Professor  Orton  to  his  genus  Sporanffitea,  which  he  now  regards  as 
allied  to  Bhizocarps.  That  some  forms  of  Sporangites  resemble 
the  coal  spores  is  clear  from  the  fact  that  Sir  William  Dawson 
speaks  of  a  Brazilian  species  as  being  similar  to  Mr.  Carruthers's 
genus  Flemingites,  to  which,  as  I  have  stated,  the  coal  spores  were 
referred  previous  to  the  withdrawal  of  that  genus. 

Quite  recently  Professor  P.  F.  Beinsch  has  figured  a  number  of 
Carboniferous  spores  under  the  name  of  TrUetem,  some  of  which 
closely  resemble  some  of  mine.  In  speaking  of  these  he  says :  || 
''The  TriletesB  are  spores  of  Cryptc^mic  plants  more  highly 
developed ;  and  if  this  supposition  lie  correct,  the  Triletese  can  only 
be  denved  from  Lycopodia  and  plants  much  resembling  them." 

If  the  coal  spores  are  to  be  allied,  or  compared,  with  modem 
vegetation,  I  think  due  consideration  should  be  made  for  Professor 
Williamson's  discoveries  with  regard  to  vegetable  evolution,  and  it 
is  therefore  safer  perhaps  to  say  that  the  coal  spores  are  lycopo- 
diaceous,  resembling  in  appearance  the  Ligulatae,  which  includes 
the  Selagindlese  and  Isoetese. 

Further  investigation  will,  no  doubt,  mature  our  views  as  to 
the  true  nature  of  the  coal  vegetation,  but  one  thing  seems  clear 
from  investigations  so  feu:  as  they  have  gone,  namely,  that  coal 

♦  Geol.  Mag.,  vL  (1869)  p.  154. 

t  "*  A  Source  of  die  BituminouB  Matter  of  the  Black  Shales  of  Ohio,"  Proo. 
Amer.  Assoc.,  xxxi.  (1882). 

}  Proo.  Colteswold  Club,  1884. 

§  •*  On  Bhizocarps  in  the  Palaeozoic  Period,"  Proc.  Amer.  Assoc.,  xxxii.  (1883). 

II  Micro-PalsBO-Phytologise,  Carboniferous  Formation,  p.  4,  Introduction. 
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originated  not  from  a  variety  of  vegetation,  emch  as  we  shonid 
expect  to  find  irom  a  submerged  forest,  but  from  one  class  of 
vegetation.  If  we  are  to  accept  the  submerged  forest  theory,  there 
are  one  or  two  difficulties  to  be  removed  before  it  can  be  conclusive. 
Professor  James  Dana  *  has  been  at  some  trouble  to  ascertain  the 
amount  of  vegetable  matter  necessary  to  form  a  foot  thick  of  coal ; 
he  says,  "  It  would  take  eight  feet  in  depth  of  compact  vegetable 
debris  to  make  one  foot  of  bituminous  coal,  or  twelve  feet  to  make  one 
of  anthracite."  Assuming  these  calculations  to  be  approximately 
correct,  we  have  to  imagine  a  four-feet  seam  of  coal  formed  by  an 
accumulation  of  forest  vegetation  to  the  thickness  of  32  feet,  and 
48  feet  for  an  anthracite  seam  of  the  same  thickness.  How  is  this 
mass  of  vegetable  debris  to  be  obtained  from  a  submerged  forest  ? 
Mr.  Oarruthers  tells  us  that  the  '^  trees  grew  in  the  coal  itself."  f 
We  have  to  imagine,  then,  a  forest  growing  on  the  d6bris  of  its  own 
decay,  for  generations  as  some  people  tell  u&  Now,  I  would  ask 
any  chemist  whether  such  a  thing  be  possible  with  forest  growth 
exposed  to  the  air :  the  debris  would,  of  course,  be  speedily  turned 
into  humus  by  the  oxygen  of  the  air.  It  is  not  necessary  for  me 
to  prove  that  the  Carboniferous  atmosphere  contained  oxygen.  I 
do  not  contend  that  the  coal-forming  vegetation  was  allieid  to  the 
bog-mosses  (SphagnacesB),  but  I  do  say  that  it  was  of  aquatic 
habit,  growing  in  a  manner  similar  to  modem  bogs,  though  of 
much  larger  extent. 

In  conclusion,  I  beg  to  return  my  thanks  to  Professor  Barker, 
of  the  Boyal  Agricultural  College,  Cirencester,  for  his  kind 
assistance  in  looking  at  my  slides,  and  giving  me  the  benefit  of  his 
opinion  upon  them. 

*  *  Manual  of  Geology,'  Ut  edition,  1S66,  p.  360. 
t  Quart  Joum.  Geol.  Soo.,  xl.  p.  60. 
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A.    OENEBAL,  inclading  Embryology  and  Histology 

of  the  Vertebrata. 

Protoplasm  and  its  Powers  of  Besi8ta]ice,t — ^r.  O.  Loew  classes 
protoplasm  as  sensitive  and  resistant,  the  former  readily  allowing  a 
breaking-np  of  the  cell-organization  and  a  consequent  chemical 
rearrangement  of  the  molecular  albumen,  whilst  the  latter  does  not 
immediately  show  disintegration  of  layers  adjoining  that  affected  by  a 
chemical  or  other  stimulus,  and  is,  in  short,  harder  to  kill.  Sphcero- 
plea  and  Vaucheria  are  extreme  examples,  but  all  intermediate  stages 
occur. 

The  chemical  characteristics  of  a  cell  are  closely  bound  up  with 
the  cellalar  organization.  A  chemical  reaction  on  living  protoplasm 
can  only  take  place  in  more  or  less  resistant  protoplasm.  In  sensitive 
cells  the  cell  is  killed  before  the  reaction  can  take  place,  e.  g.  alkaline 
silver  solution  kills  infusoria  at  once,  but  is  to  some  measure  reduced 
by  the  oells  of  the  frog's  kidney,  whilst  it  is  energetically  reduced  by 
Spirogyra,  Loew  goes  on  to  consider  the  action  of  strychnine,  ammonia, 
and  other  poisons,  and  is  disposed  to  believe  that  their  action  is  pro- 
portional to  the  weakness  of  the  solution,  the  unaffected  portions  in 
resistant  cells  repairing  slight  damage.  A  comparative  toxicology 
is  thus  suggested. 

Power  of  resistance  to  chemical  stimuli  is  not  necessarily  equivalent 
to  power  of  resistance  to  other  stimuli  (e.  g.  heat,  drought,  &c.),  and 
variations  of  temperature  alter  the  resistance  in  like  cells,  heat  making 
the  organism  more  labile  and  easy  to  destroy. 

Problem  of  Fertilization  and  of  the  Isotropy  of  the  Oviun.| — 
Dr.  0.  Hertwig  discusses  the  phenomena  of  heredity.    In  his  first 

*  The  Society  are  not  intended  to  be  denoted  by  the  editorial  "  we,*'  and  they 
do  not  hold  themselves  responsible  for  the  views  of  the  authors  of  the  papers 
noted,  or  for  any  claim  to  novelty  or  otherwise  made  by  them.  The  object  of 
this  part  of  the  Journal  is  to  present  a  summary  of  the  papers  as  actually  published^ 
and  to  describe  and  illustrate  Instruments,  Apparatus,  &o.,  which  are  either  new 
or  liave  not  been  previously  described  in  this  country. 

t  Arch.  f.  d.  Gemimmt.  Physiol.  (Pfluger),  xxxv.  (1885)  pp.  506-16". 

}  Jeuaisch.  Zeitschr.  f.  Naturwic-s.,  xviii.  (1885)  pp.  276-318. 
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chapter  he  deals  with  the  aphorism  *'  The  nuclear  sahstance  is  the 
fertilizing  material,  which  starts  the  process  of  deYelopment."  Evi~ 
dence  in  support  of  this  is  to  be  found  in  the  striking  fact  that  through- 
out the  animal  kingdom  fertiliasation  is  effected  in  essentially  the  same 
way ;  the  direct  result  of  the  entrance  of  the  spermatozoon  is  ordinarily 
the  immediate  precursor  of  embryonic  division;  this  again  com- 
mences with  changes  in  the  germinal  nucleus,  which  are  only  suc- 
ceeded by  changes  in  the  protoplasm.  An  analysis  of  this  process 
shows  us  conclusively  that  the  entrance  of  a  spermatozoon  into  the  egg 
is  not  of  itself  sufficient  for  fertilization,  but  is  only  the  commence- 
ment of  the  process ;  this  is  well  shown  by  an  observation  of  Anerbach 
on  Ascaris  nigrovenoaa,  where  the  two  nuclei  were  seen  to  miss  one 
another,  and  pass  into  opposite  halves  of  the  cell ;  shortly  afterwards 
the  nuclei  died.  There  is  no  reason  for  supposing  that  the  tail  of  the 
spermatozoon  is  anything  more  than  a  locomotor  organ.  Still  more 
instructive  are  the  cases  where  the  spermatozoon  enters  the  egg-cell 
before  it  is  ripe  ;  here  the  male  cell  remains  for  a  time  unalter^  for 
the  process  of  development  cannot  begin  till  the  ovarian  nucleus  is 
formed,  which  is  only  after  the  extrusion  of  the  polar  globules.  As 
soon  as  this  is  effected  there  is  a  fusion  of  the  cells.  As  Van 
Beneden  has  rightly  pointed  out,  we  must  distinguish  between  the 
copulation  of  the  male  and  female  cells,  and  the  fusion  of  the  nuclear 
parts. 

The  second  chapter  is  entitled  "The  fertilizing  substance  is 
also  the  bearer  of  peculiarities,  which  have  been  inherited  by  descen- 
dants from  their  ancestors."  Beference  is  made  to  Nageli's  distinction 
between  idioplasm  and  nutrient  protoplasm,  and  Hertwig  tries  to  show 
that  the  nuclei  of  the  sexual  products  satisfy  the  requirements  of 
Nageli*s  hypothesis.  It  appears  to  be  a  true  law  of  reproduction  that 
nonmal  fertilization,  which  causes  a  regular  development,  is  always 
effected  by  a  single  spermatozoon.  Nuclein  appears  to  be  the  sub* 
stance  which  not  only  fertilizes  but  also  inherits  peculiarities.  It 
must  not  be  forgotten  that  fertilization  is  not  merely  a  chemioo-physical 
process,  but  is  also  morphological,  inasmuch  as  the  nuclear  part  of  the 
spermatozoon  unites  with  the  nucleus  of  the  egg  to  form  a  fresh  nucleus. 
Connecting  the  results  of  various  observers,  Hertwig  concludes  that 
the  head  of  the  spermatozoon  has  been  shown  to  be  directly  derived 
from  the  nucleus  of  the  spermatocyte,  and  that,  in  fertilization,  it 
directly  passes  into  the  sperm-nucleus.  The  derivation  of  the  ovarian 
nucleus  from  the  germinal  vesicle  is  much  more  complicated,  and  the 
process  is  difficult  to  follow  out  in  detail.  At  the  same  time  it  is  clear 
that  the  continuity  of  the  nuclear  generations  is  not  broken  ;  there  are 
changes,  but  no  new  formations.     "  Omnis  nucleus  e  nucleo." 

The  discussion  is  thus  summed  up :  the  organization  of  the  mother 
and  father  is,  in  the  act  of  reproduction,  conveyed  to  the  child  by 
organized  substance  of  a  very  complex  molecular  constitution.  In  the 
development  of  a  chain  of  organisms  there  are  no  new  formations, 
there  are  no  breaks ;  in  the  successions  of  individuals  thero  aro  only 
changes  in  organization,  whereby  force  is  developed.  The  nuclei  are 
to  be  considered  as  the  elements  of  complicated  molecular  structure 
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which  conYoy  the  pecnliarities  of  the  parenta  Daring  the  develop- 
ment or  the  maturation  of  the  genital  products,  as  weU  as  in  the  copu- 
lation of  the  male  and  female  nuclear  substances,  there  is  no  breaking 
up,  but  only  change  in  form.  The  bearing  of  polyspermy  and  of 
isotropy  of  the  egg  on  this  yiew  is  pointed  out. 

The  third  chapter  of  the  essay  deals  with  the  relations  in  which 
nuclear  substance  and  protoplasm  stand  to  one  another ;  the  nucleus 
is  regarded  as  being  more  highly  organized  substance,  and  as  repre- 
senting a  special  centre  of  force  in  the  cell. 

Influence  of  external  conditions  on  the  development  of  Ova.* — 
This  has  been  the  subject  of  a  series  of  observations  by  Drs.  Bauber 
and  Sachsse. 

As  regards  temperature  it  was  found  (working  with  ova  of  trout, 
salmon,  frog,  and  fowl)  that  the  maximum,  minimum,  and  optimum 
vary  with  different  animals.  The  influence  of  temperature  varies 
further  with  duration.  The  age  of  ovum  and  larva  made  no  per- 
ceptible difference.  An  atmospheric  pressure  of  three  atmospheres, 
continued  for  three  days,  stopped  development,  but  did  not  cause  death. 
A  constant  pressure  of  eight  atmospheres,  on  the  other  hand,  not  only 
interrupted  development,  but  altered  the  eventual  shape  of  the  embryo, 
contracting  the  length  and  increasing  the  breadth  and  height.  A 
pressure  of  three-quarters  of  an  atmosphere  had  no  effect,  but  below 
that,  the  embryos  died.  The  influence  of  acid  solutions  on  developing 
eggs  is  also  recorded,  but  nothing  new  was  observed  of  scientific 
interest,  except  the  action  of  oxygen  in  quickening  the  development 
of  the  regions  near  the  gill-slits. 

Foetal  Appendages  of  Ma]nmal8.t-~The  observations  by  MM.  E. 
van  Beneden  and  C.  Julin  here  recorded  were  made  on  rabbits  and 
bats ;  they  find  that  no  amniotic  covering  is  formed  at  the  cephalic 
end  of  the  embryo  of  the  rabbit ;  the  proamnion  or  portion  formed  by 
the  epiblast  and  hypoblast  is  temporary,  and  diminishes  as  the  embryo 
retires  into  the  true  amnion.  The  formation  of  a  proamnion  depends 
on  the  anterior  edge  of  the  blastoderm  remaining  diblastic,  or  not  being 
invaded  by  mesoblast.  The  membrana  pellucida  disappears  early  and 
is  never  villous. 

The  investigations  of  Eupffer  and  Selenka  have  shown  that  there 
is  not,  as  has  been  supposed,  any  real  reversal  in  the  relative  position 
of  the  germinal  layers  of  various  rodents ;  the  present  writers  bring 
the  results  of  other  embryological  studies  into  association  with  their 
own,  and  conclude  that  the  determining  cause  of  the  formation  of  the 
amnion  is  to  be  found  in  the  descent  of  the  embryo,  due  to  the  weight 
of  the  body ;  the  apparent  reversal  of  the  layers,  and  the  formation  of 
a  proamnion  is  due  to  the  precocious  descent  of  the  embryo. 

Development  of  the  Coolom  and  CcBlomio  Epithelium  of  Amphi- 
biat — Prof.  B.  Solger  is  of  opinion  that  the  causes  of  the  changes  in 
the  ccelomic  epithelium  are  not  to  be  sought  for  in  the  blood,  but  in 

*  SB.  Gesell.  Naturf.  Frennde  Berlin,  x.  (1^84). 
t  Arch,  de  Biol.,  v.  (1884)  pp.  369-484  (5  pis.). 
X  Morphol.  Juhrb.,  z.  (1885^  pp.  494-528  (2  pis.). 
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the  grade  of  deyelopment  of  the  organs  connected  therewith ;  and 
especially  with  that  of  the  enteric  canal.  He  directs  especial  attention 
to  the  &ct  that,  in  the  Anora  examined  by  him,  from  the  earliest 
appearance  of  the  coelom  in  a  purely  cellular  mesoblast  until  the 
completion  of  the  metamorphosis,  there  was  not  the  least  indication 
of  the  process  which  His  says  he  has  directly  observed  in  the  fowl ; 
of  course,  at  a  later  period,  new  elements  were  intercalated  among 
those  already  present  in  the  epithelium  of  the  coelom;  these  cells 
arise  from  a  deeper  mesodermid  layer,  but  they  become  completely 
assimilated  with  the  epithelium  already  developed,  and  it  is  impossible 
to  distinguish  between  younger  and  older  elements. 

In  giving  an  account  of  the  formation  of  the  ccelom  attention  is 
specially  directed  to  the  following  points :  brown  pigment  was  not 
confined  to  the  epiblast  and  its  derivative,  the  central  nervous  system, 
but  was  also  found  in  the  endoblastic  cells  surrounding  the  primitive 
enteric  cavity,  in  the  notoohord,  and  in  the  primitive  vertebne.  The 
cavity  of  the  so-called  hepatic  diverticulum,  the  base  of  which  is  lost 
by  the  absorption  of  the  yolk-cells  there  placed,  is  bridged  over  by 
epiblast  in  the  neighbourhood  of  the  ventral  middle  line.  In  Bu/o 
cinereus  the  ccelom  first  appears  in  the  most  anterior  dorsal  portion  of 
the  mesoblast,  mesially  to  the  pronephros.  In  the  hinder  part  of  the 
body,  where  the  mesoblast  is  still  uncleft,  there  is  a  linear  and,  later 
on,  a  spindle-shaped  cleft  which  is  triangular  in  form,  directed  orally, 
and  at  first  quite  symmetrical.  Nearer  the  head  the  coelom  is  asym- 
metrical, for  on  the  right  its  transverse  diameter  is  longer  than  on  the 
left.  As  long  as  the  coelom  forms  a  cleft  its  cellular  investment  does 
not  differ  in  form  from  the  other  cells  of  the  mesoblast.  The  flattening 
out  of  the  coelomic  epithelium  is  to  be  ascribed  to  mere  mechanical 
causes. 

The  changes  in  the  visceral  peritoneal  epithelium  in  the  region  of 
the  enteric  canal  were  studied  in  Pelobatea  and  Bana ;  as  the  cells 
continue  to  branch  the  elongation  of  the  enteric  canal  goes  steadily 
on;  when  the  metamorphosis  is  complete  new  elements  appear  bo- 
tween  the  now  large  cells  of  the  coelom  and  new  elements  make 
their  way  among  them.  In  Bana,  after  the  completion  of  the  meta- 
morphosis, when  the  enteric  canal  has  reached  its  last  degree  of 
degradation,  a  new  period  of  growth  begins,  which  has,  as  may  be 
supposed,  some  influence  on  the  visceral  coelomic  epithelium.  This  is 
expressed  by  the  protrusion  of  processes,  and  by  the  appearance  of 
rounded  granular  elements  which  take  their  place  in  the  interspaces 
of  the  cell-mosaic ;  these  last  appear  to  arise  from  a  layer  deeper 
than  that  of  the  coelom-epithelium,  and  to  gradually  force  their  way 
to  the  surface. 

In  the  third  chapter  of  his  essay  the  author  gives  examples  of 
changes  in  the  form  of  cells  of  the  coelomic  epithelium,  which  are 
due  to  an  adaptation  to  subjacent  structures,  but  these  can  hardly  be 
rendered  intelligible  without  the  assistance  of  figures. 

The  visceral,  pleural,  and  pericardiac  epithelia  are  next  considered, 
and  then  the  stomata  of  the  mesentery.  As  the  Amphibia  appear  to 
have  close  phylogenetic  relations  to  the  Cyclostomata  there  are  some 
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notes  on  the  ccelomic  epithelium  of  Petromyzon  fluviatilis ;  in  trans- 
Terse  section  the  cells  appear  of  a  low  cylindrical  or  of  a  cubical 
form.  From  the  descriptions  of  Langerhans  it  would  seem  that 
P.  planeri  has  retained  the  primitive  form  of  ccelomic  epithelium 
more  completely  than  P.  flumcUilis ;  while  the  latter  has  a  short  cylin- 
drical or  cubical  epithelium  still  present  in  the  neighbourhood  of  the 
parietal  peritoneum,  in  the  Amphibia  the  cells  even  of  this  region 
have  become  flattened.  The  epithelium  of  P.  flumatilis  varies  some- 
what with  the  season  of  the  year. 

Fate  of  the  Blastopore  of  Eana  temporaria.* — Mr.  W.  B.  Spencer 
concludes  from  his  observations 

1.  That  the  medullary  folds  grow  over  and  inclose  the  neural 
canal,  hut  not  the  blastopore  which  remains  open  to  the  exterior  ; 

2.  That  the  hinder  part  of  the  neural  canal  which  opens  into 
the  blastopore  loses  its  cavity,  and  the  nervous  system  in  this  region 
becomes  solid ; 

3.  That  just  in  front  of  the  blastopore  the  epi-,  meso-,  and 
hypoblast  are  fused  together  ; 

4.  That  the  blastopore  never  closes,  but  becomes  transformed  into 
the  adult  anus. 

Primitive  Streak  in  Osseous  Fi8hes.t — From  his  recent  observa- 
tions M.  L.  F.  Henneguy  has  been  led  to  believe  with  Kupffer  that 
the  embryos  of  Teleostoans  possess  a  primitive  streak,  but  whilst 
Eupffer  regards  the  longitudinal  furrow  as  representing  the  streak, 
Henneguy  holds  that  only  the  caudal  expansion  (bourgeon  caudal)  be- 
hind Eupffer's  vesicle  can  properly  be  homologized  with  that  primitive 
organ.  The  primitive  streak  in  Teleosteans  is  rudimentary,  and 
shows  a  striking  analogy  to  that  of  reptiles,  a  class  in  which  Eupffer, 
disagreeing  with  Balfour  and  Stahl,  has  denied  the  occurrence  of  a 
primitive  streak  at  all. 

Formation  of  Egg-shell  in  Dogfish.! — ^M.  E.  Perravex  has  investi- 
gated the  formation  of  the  egg-shell  in  Scyllium  canicula  and  8. 
catulus ;  the  oviducal  gland  was  supposed  by  Bruch  to  be  concerned 
with  the  production  of  the  egg-shell,  and  subsequent  investigators 
have  assigned  its  production  to  a  particular  layer  in  this  gland. 
Transverse  sections  through  the  egg-shell  of  a  Scyllium  show  that  it 
is  made  up  of  a  number  of  layers  closely  united ;  the  structure  of 
the  median  portion  of  the  radimental  gland  corresponds  and  is 
doubtless  the  seat  of  origin  of  the  egg-shell ;  it  is  composed  of  a 
series  of  layers  between  which  open  the  glandular  cseca  whose  func- 
tion it  is  to  secrete  the  formative  matter  of  the  shell.  When  the 
ovum  is  set  free  from  the  ovary  and  falls  into  the  oviduct  it  re- 
ceives its  albuminous  coating  in  the  superior  portion  of  the  rudi- 
mental  gland ;  during  this  time  the  two  walls  of  the  median  part 
of  the  gland,  being  closely  applied  to  each  other,  do  not  allow  their 

•  Zool.  Anzpig.,  viii.  (1885)  pp.  97-8. 

t  Ibid.,  pp.  103-8. 

X  Ck>mpte8  Rendus,  xciz.  (1884)  pp.  1080-2. 
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homy  secretion  to  escape,  which  thus  assames  the  form  of  a  thread ; 
when  the  egg  reaches  this  portion  of  the  gland  the  homy  threads 
become  attadied  to  its  anterior  end ;  the  same  process  is  continued 
when  the  ovnm  has  passed  through  the  gland.  That  the  anterior  and 
posterior  filaments  of  the  eggnshell  are  really  formed  in  this  way  was 
confirmed  by  direct  experiment. 

Cell-Continiiity.* — Prof.  H.  Fol  finds  that  red  blood-corpnscles  are 
the  only  elements  which  are  quite  isolated.  Everywhere  else  there  is 
continuity  between  the  prolongations  of  neighbouring  cells,  and  this 
is  true  even  of  cartilage,  the  elements  of  which  have  been  regarded 
as  being  inclosed  each  in  a  continuous  membrane.  Of  all  the  fixed 
tissues  the  nervous  system  is  perhaps  the  one  of  which  the  cellular 
elements  present  the  least  numerous  anastomoses. 

Influence  of  Gravity  on  Cell-diYi8ion.t— Br.  O.  Hertwig  comes 
to  conclusions  exactly  opposite  to  those  of  Pfi tiger  and  Bauber ;  he 
thinks  that,  of  itself,  gravity  has  no  direct  influence  on  the  division 
of  cells ;  the  first  plane  of  division,  in  the  equal  eggs  of  Echinids, 
may  have  the  most  various  relations  to  a  perpendicular  axis ;  and  as 
Boux  has  shown,  frogs'  eggs  are  not  hindered  in  their  development  if 
the  localized  action  of  gravity  is  compensated  for  by  the  slow  revolu- 
tion of  the  egg. 

When  the  substance  of  the  cell  is  regularly  distributed  the 
nucleus  seeks  to  occupy  a  central  position,  but  if  the  egg  consists  of 
a  part  which  is  richer  in  yolk,  and  another  part  which  is  richer  in 
protoplasm,  the  nucleus  alters  its  position,  and  passes  into  the  latter 
part.  We  see  then  that  the  direction  and  position  of  the  plane  of 
division  is  primarily  dependent  on  the  organization  of  the  cell  itself; 
the  nucleus  is  the  direct  cause.  But  the  position  of  the  axis  of  the 
nucleus  is  dependent  on  the  form  and  differentiation  of  the  protoplasm 
which  surrounds  it.  In  many  cases  gravity  has  an  indirect  influence  on 
the  orientation  of  the  planes  of  cleavage,  when  there  are  in  the  cells 
substances  of  various  specific  gravities,  which  have  become  arranged 
in  a  heavier  and  a  lighter  layer.  This  is  often  a  consequence  of  the 
formation  of  the  polar  globules  and  of  fertilization ;  the  egg  then 
gets  a  definite  axis  with  an  animal  and  a  vegetable  pole,  and  this  axis 
must  be  perpendicular,  on  account  of  the  action  of  gravity ;  here  the 
first  plane  of  division  must  necessarily  be  perpendicular. 

Origin  and  Development  of  Animal  Tissues.^ — Prof.  E.  Hackel 
sums  up  the  results  of  his  studies  in  the  following  theses : — 

In  all  vertebrates  the  oldest  primitive  organ  is  a  simple  epithelium 
or  blastoderm  ;  this  is  absolutely  preserved  in  Amphioxu8  only,  for  in 
the  blastula  of  craniate  vertebrates  it  is  more  or  less  cenogenetically 
modified.  From  this  primitive  organ  of  the  first  order  two  primitive 
organs  of  the  second  order  arise  by  invagination — the  two  blasto- 
phylls  or  primary  germinal  layers  of  the  Qa^irala ;  these,  again,  are 
palingonotically  preserved  only  in  Amphioocua  ;  in  the  Gyclostomata, 

•  Arch.  Set.  Phys.  et  Nat.,  xiii.  (1885)  pp.  256-7. 

t  Jeiiaisch.  Zcitsohr.  f.  Naturwius.,  xviii.  (1885)  pp.  175-205  (I  p].). 

X  Ibid.,  pp.  20C-75. 
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Ganoids,  and  Amphibia  they  are  slightly,  in  the  Selachii,  Teleostei, 
and  Sauropsida  greatly,  and  in  the  Mammalia  most  completely  altered 
by  cenogeny.  The  two  primary  germinal  layers  are  primitively 
simple  epithelia,  and  are,  therefore,  to  be  regarded  as  primary  tissues ; 
all  other  tissnes  are  secondary,  are  deriyed  from  them,  and  are 
apothelial.  Thus  the  mesoblast  is,  in  all  vertebrates,  a  secondary 
product  of  the  primary  endoblast,  and  is  always  developed  from  paired 
*'  sacouli  coelomares" ;  while  the  right  and  left  pouches  remain  separated 
from  one  another  in  the  dorsal  middle  line  by  the  mesentery,  they  fuse 
along  the  ventral  middle  line,  and  so  give  rise  to  the  coelom ;  the 
parietal  mesoblast  or  somatopleure  is  re-named  the  lamina  inodermalis, 
and  the  visceral  or  splanchnopleure  the  lamina  inogastralis.  There 
are  now  four  secondary  layers,  three  of  which  owe  their  origin  to  the 
endoblast.  The  mesenchym  of  vertebrates,  which  is  largely  used  in 
the  formation  of  blood  and  connective  tissue,  may  arise  from  any  of 
the  four  secondary  layers,  but  does  arise  chiefly  from  the  mesoderm. 
The  ectoderm  is  called  the  methorium  parietale,  and  is  stated  to  con- 
sist of  part  only  of  the  ectoblast,  that  is,  of  the  epidermis  and  its 
appendages ;  the  endoderm  is  caUed  the  methorium  viscerale,  and  is 
stated  to  consist  of  but  a  small  number  of  endoblasts— the  epithelium 
of  the  mesodsQum  and  all  its  glandular  appendages,  and  of  two  divisions 
of  ectoblasts — the  epithelium  of  the  stomodsum  and  of  the  procto- 
dsBum. 

The  mesoderm  is  the  general  complex  of  all  the  other  parts,  and 
consists  of  various  tissues  which  arise  directly  or  indirectly  from  the 
two  primary  germinal  layers ;  these  may,  according  to  their  origin 
and  their  functions,  be  arranged  in  five  groups. 

The  epithelial  tissues  of  Vertebrates  fall  into  four  essentially 
different  groups :  A.  Exepithelium  or  chrotal  epithelium  ;  this  is  the 
epidermis  with  its  glandular  and  appendicular  products,  the  epithelium 
of  the  stomo-  and  procto-dflBum,  the  ependyma,  the  sensory  epithelium 
of  the  sensory  organs  (retina,  &c.).  B.  Endepithelium  or  gastral 
epithelium ;  this  is  the  gastrodermis,  or  epithelium  of  the  enteron  and 
enteric  glands.  C.  Mesepithclium,  or  coelom-epithelium  ;  this  is  the 
pleuroperitoneal  or  pericardiac  epithelia,  the  sexual  and  renal  epithe- 
lia. D.  Depmepithelium ;  this  is  the  epithelium  of  the  blood  and 
lymph  vessels,  of  articular  cavities  and  burs®  mucosie,  of  serous  sacs, 
with  osteoblasts,  odontoblasts,  &c. 

The  nervous  tissue  is  completely  or  largely  ectoblastic  in  origin, 
and  may  be  divided  into  cells  and  fibres ;  the  former  are  ganglionic  or 
sensory,  the  latter,  medullated  or  non-medullated.  It  is  very  possible 
that  part  of  this  group  (e.  g.  various  sympathetic  ganglia  and  plexuses) 
arises  from  endoblastio  mesenchym-cells,  as  is  the  case  in  many  inver- 
tebrates ;  the  motor  roots  of  nerves  (like  the  muscles)  may  arise  from 
mesoblasts. 

The  muscular  tissue  is  either  altogether  or  largely  of  endoblastio 
origin,  and  derived  from  the  mesoblaste;  the  greatest  part  of  the 
transversely  striated  musculature  arises  from  the  somatopleure,  and  of 
the  unstriated  from  the  splanchnopleure ;  it  is  possible,  however, 
that  part  (o.  g.  the  smooth  muscles  of  the  cerium  and  of  the  blood- 
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vessels)  arises  from  mesenchymatous  cells,  as  is  the  case  in  many 
invertebrates. 

The  connective  tissue  is  largely  derived  from  mesenchym,  and, 
moreover,  from  cells  that  arose  primitively  either  from  ectoblasts  or 
endoblasts ;  the  greater  portion  probably  from  mesoblasts  of  endo- 
blastic  origin.  It  is  certain  that  the  development  of  the  connective 
substances  has  no  necessary  or  direct  causal  connection  with  that  of 
htemal  tissue.  The  notochord  is  a  connective  of  purely  epithelial 
origin.  The  various  forms  of  this  tissue  are,  on  the  one  hand,  closely 
interrelated,  and,  on  the  other,  are  in  direct  genetic  connection  with 
various  epitjielia. 

The  hsBmal  tissue  is  essentially  derived  from  cells  of  the  mesen- 
chym; and  arises  chiefly  from  the  visceral  mesoblast,  or  vascular 
layer.  The  phylogenetic  developmental  centre  of  the  blood-vascular 
system  of  vertebrates  is  to  be  looked  for  in  the  two  median  enteric 
vessels ;  the  aorta  on  the  dorsal  middle  line,  and  the  central  vein,  with 
its  local  enlargement,  the  heart,  on  the  ventral  middle  line. 

The  further  development  of  tissues,  and  their  arrangement  in 
various  local  tissues  is  the  result  of  histological  differentiation ;  this  is 
due  to  the  laws  of  heredity  and  adaptation.  The  ontogenetic  differentia- 
tion of  tissues  can  only  be  understood  and  explained  by  being  regarded 
as  a  recapitulation  of  the  phylogenetic  division  of  labour  of  groups  of 
cells ;  and  affords  a  new  proof  of  the  validity  of  the  fundamental  law 
of  biology. 

Parietal  Cells  in  Nerve-fibres-* — After  staining  with  saffianin 
Prof.  A.  Adamkiewicz  found  in  transverse  sections  of  nerve-fibres  and 
cords  of  the  spinal  marrow,  within  Schwann's  sheaths,  yellow  to  brown 
coloured  crescents  which  were  sections  of  peculiar  fusiform  cells  and 
in  his  opinion  represented  hitherto  unknown  parietal  cells,  lying 
within  the  nerve-fibres,  distinguished  by  their  salfranin  reaction. 

New  Constituent  of  the  Blood  and  its  Physiological  Import.t 
Mr.  L.  C.  Wooldridge  describes  the  following  method  of  obtaining 
the  constituent  which  he  has  lately  discovered  in  blood ;  the  plasma 
of  the  blood  of  peptonised  dogs  having  been  completely  freed  from  all 
corpuscular  elements  by  means  of  the  centrifuge,  is  cooled  down  to 
about  0° ;  the  plasma  rapidly  becomes  turbid,  and  a  decided  fiocculent 
precipitate  is  formed.  This  is  the  body  which  gives  rise  to  the  fibrin 
ferment ;  if  examined  microscopically  the  precipitate  is  found  to  con- 
sist of  a  number  of  minute  pale  transparent  bodies  which  are  rounded 
in  shape,  much  smaller  than  red  blood-corpuscles,  and  having  a  great 
tendency  to  run  together  into  granular  masses.  These  peculiar 
microscopical  characters  may  perhaps  explain  the  granules,  blood- 
plates,  haematoblasts,  &c.,  described  by  Osier,  Bizzozero,  Hayem,  and 
others. 

Phenomena  of  Contraction  in  Striated  Muscle.^ — The  most  con- 
stant and  essential  bands  of  the  elements  of   muscle  are  (1)  the 

♦  Nature,  xxxi.  (1885)  p.  548  (Proo.  Berlin  Physiol.  Soo.,  Feb.  27tb,  1885). 

t  Proc.  Roy.  Soc.,  xxxviii.  (1884)  pp.  69-72. 

X  Arch.  f.  Anat.  u.  Physiol.,  1885,  pp.  150-6  (4  figs.). 
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finely  granular  and  anisotropous  "intermediate  disk"  (Zwischen- 
schetbe^  which  is  devoid  of  the  terminal  membranes  ascribed  to  it  by 
Merkel;  and  (2)  the  anisotropoas  '* transverse  disk"  (Quer$chetbe)y 
which  is  in  two  halves.  Starting  with  these  views  as  to  muscle  at  rest, 
Dr.  R.  Nikolaides  applied  a  strong  induction  current  to  the  sartorius  of 
the  frog  and  fixed  the  muscle  by  alcohol  or  osmic  acid  in  the  state  of 
maximal  tetanic  contraction.  In  a  second  scries  of  experiments  the 
muscle  was  fixed  at  a  stage  before  the  maximum  of  contraction  was 
reached.  Microscopic  study  of  preparations  so  made  showed  that  the 
phenomena  of  contraction  fell  into  two  series.  "  First,  the  transverse 
disk,  which  is  the  essential  clement,  becomes  broader  and  shorter,  and 
at  the  same  time  somewhat  convex.  Next,  the  shortening  of  the  trans- 
verse disks  approximates  them  one  to  the  other,  and,  in  strong  con- 
tractions, during  this  approximation,  the  fluid  isotropous  substance  is 
forced  mechanically  into  the  anisotropous  portions,  thereby  causing 
the  thickening  of  the  latter,  and  the  lateral  convexity  of  the  sarco- 
lemma.  As  for  the  intermediate  and  middle  disks  (Zwischen-  and 
Mittdscheibe),  they  have  only  a  passive  part  to  play  in  the  phenomena 
of  contraction.  They  are  the  fixed  points  round  which  the  above 
phenomena  take  place. 

Hair  Mioroscopioally  examined  and  Medico-legallyoonsidered.* 
— Dr.  W.  J.  Lewis  draws  attention  to  the  importance  in  legal  cases 
(when  it  is  often  impossible  to  determine  whether  certain  blood-stains 
are  human  or  animal)  of  the  evidence  to  be  derived  from  a  micro- 
scopic study  of  the  hairs  or  textile  fabrics  of  one  sort  or  another 
generally  found  entangled  with  the  blood-stains  on  a  weapon  that 
has  been  used  in  a  murderous  assault.  He  illustrates  the  value  of 
such  evidence  by  reference  to  actual  cases,  and  points  out  the  differ- 
ences between  human  and  animal  hair,  and  the  distinguishing  features 
of  hair  from  those  of  the  more  common  filaments  which  may  be 
mistaken  for  it,  such  as  the  finer  fibres  of  jute,  linen,  silk,  and  cotton. 
The  characteristic  distinctions  which  exist  between  human  and  animal 
hair  are  briefly  indicated  under  four  beads,  viz.  (1)  The  relative 
proportions  of  the  cortical  and  medullary  structures.  (2)  The  size, 
shape,  and  arrangement  of  the  medullary  cells.  (3)  The  size,  shape, 
and  arrangement  of  the  superficial  cortical  cells.  (4)  The  size  and 
shape  of  the  hair-shafl. 

New  Orp;anic  Spectra. f^Dr.  C.  A.  MacMunn  describes  some 
new  abeorption-spectoi  detected  by  means  of  the  microspectrosoope 
without  the  aid  of  any  reagent.  MyohsBmatin  gives  three  bands. 
It  has  been  detected  in  the  heart-muscles  of  every  vertebrate  animal 
examined,  and  in  some  voluntary  muscles  of  both  Vertebrata  and  In- 
vertebrata.  It  has  been  got  out  of  the  muscle  by  digesting  in  pepeine 
solution  and  out  of  the  frozen  heart-muscle  of  rabbits  by  pressing  out 
the  plasma,  in  which  it  probably  occurs  like  muscIe-hsBmoglobin. 

Histohtematin  is  the  name  given  by  Dr.  MacMunn  to  a  class  of 

*  Proo.  Amer.  Boc.  Micr.  7th  Ann.  Meeting,  1884,  pp.  59-68  (2  pis.), 
t  Proc.  Physiol.  Soo.,  1884,  No.  iv.    See  Nature,  xxxi.  (1885)  pp.  326-7 
(1  fig). 
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pigments  or  modifications  of  the  same  pigment,  wbich  are  widely 
distributed  in  the  animal  kingdom,  and  to  which  myohsBmatin  belongs. 
The  histohaematins  are  respiratory  pigments,  as  can  be  proved  by 
oxidizing  and  reducing  them  in  the  solid  organs.  Their  bands 
occupy  almost  the  same  place  as  those  of  myoh»matin.  In  the 
supraronals  of  man,  cat,  and  some  other  animals,  the  medulla  gives 
the  spectrum  of  hfemochromogen,  while  the  cortex  shows  that  of 
histohasmatin.  Haamochromogen  in  a  vertebrate  body  is  probably 
excretory  and  must  bo  so  regarded  here,  hence  the  function  of  the 
adrenals  must  be  (at  least  in  part)  to  metamorphose  effete  hadmoglobin 
or  haematin  into  haBmocbromogen.  An  active  metabolic  process  takes 
place  in  the  adrenals,  and  the  author  concludes  that  they  have  a  large 
share  in  the  downward  metamorphosis  of  effete  colouring  matter,  and 
that  these  observations  will  help  to  throw  some  light  on  Addison's 
disease. 

Homologies  of  the  Vertebrate  Crystalline  Lens.* — Dr.  6.  Sharp 
traces  the  stages  of  the  development  of  the  eye  from  the  simple 
deposit  of  pigment  in  an  epithelial  cell  to  the  highest  form,  that  of 
the  Vertebrata. 

The  successive  steps  are  as  follows: — The  first  visual  organ 
primarily  consisted  of  a  deposit  of  pigment,  centralized  at  the  oral 
pole.  The  next  step  is  the  formation  of  invaginated  grooves,  which 
gradually  form  a  sphere  and  protect  the  organ.  The  refracting 
media  of  separate  cells  soon  coalesce,  to  produce  a  cuticular  lens. 
The  nerves  of  general  sensibility  become  specialized  and  form  a  distinct 
(primitive)  optic  nerve ;  corresponding  stimulation  takes  place  in  the 
brain.  Increased  activity  causes  increased  development  all  along  the 
tract  from  the  eye  to  the  seat  of  vision  in  the  brain.  That  part  of 
the  brain  nearest  to  the  eye  enlarges,  and  proceeds  by  steps  toward 
the  eye,  the  primitive  optic  nerve  stiU  connecting  the  two.  In  the 
next  stage,  part  of  the  brain  doses  over  the  superior  part  of  the  eye, 
being  separated  by  a  layer  of  fibres,  which  is  the  much  shortened  and 
flattened  primitive  optic  nerve.  The  pedicle  connecting  this  ad- 
vanced part  of  the  brain  may  be  looked  upon  as  a  ganglion  and  soon 
becomes  the  most  important  part  of  the  eye  and  receives  the  light- 
waves upon  its  exterior  wall,  the  primitive  eye  becoming  transparent 
and  later  forming  the  lens.  This  ganglion  opticum^  as  it  may  be 
provisionally  called,  gradually  proceeds  downwards  about  the  primi- 
tive eye,  joining  below.  As  development  advances  the  ganglion  is 
hollowed  out  and  later  is  filled  with  the  corpus  vitreum,  which  is 
included  in  it. 

Thus  the  lens  of  the  Vertebrata  is  homologous  with  a  primitive 
invaginated  eye,  such  as  we  find  to-day  in  the  Gastropoda ;  the  layer 
of  optic  fibres  of  the  retina  is  homologous  with  the  primitive  optic 
nerve.  As  the  retina  below  has  become  the  sensory  part  of  the  eye, 
the  rays  must  necessarily  pass  through  it  to  reach  a  point  where 
nerve-energy  is  developed.  The  nervua  opticus  of  the  eyes  of  the 
Vertebrata  is,  ther^ore,  really  a  secondary  optic  nerve. 

♦  Proo.  Acad.  Nat.  Soi.  Philad.,  1884,  pp.  300-10  (4  figs.). 
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In  degeneration  the  eye  proceeds  step  by  stop  backv^ards  towards 
the  brain,  after  first  losing  its  accessories,  such  as  the  lens,  cornea, 
ederoiica,  &c. 

In  BranehioBtoma  lanceolatum  brain  as  well  as  eye  has  disappeared. 
Forms  so  degenerate  as  BranchioBtoma  and  Asctdia  should  not  be 
taken  as  a  standard  on  which  to  base  conclusions  for  the  origin  of 
the  Vertebrata. 

Becognition  by  Marine  Animals  of  the  Hour  of  the  Day.* — The 

changes  produced  by  the  tides  are  apparently  much  more  important  to 
marine  animals  than  those  due  to  the  rotation  of  the  earth ;  but  Mr. 
W.  K.  Brooks  points  out  that  many  important  physiological  changes 
are  regulated  according  to  the  hour  of  the  day,  in  these  organisms  as 
well  as  in  terrestrial  animals  and  plants.  In  support  of  this,  he 
cites  the  regularity  with  which  certain  forms  deposit  their  eggs  at 
stated  times  of  the  day  or  night  (independently  of  the  influence  of 
temperature,  light,  &c.),  and  the  regularity  ¥rith  which  certain  Aciinice 
expand.  The  phenomena,  he  considers,  have  been  established  in  each 
species  by  natural  selection  on  account  of  their  advantage  to  the 
organism. 

Clans'  Elementary  Text-book  of  Zoology.f— The  second  half  of 
Mr.  A.  Sedgwick's  edition  of  Prof.  Glaus'  text-book  has  been  published, 
so  that  the  English  student  has  now  a  complete  handbook  of  zoology, 
which  is  infinitely  better  than  any  which  has  yet  appeared  in  this 
country. 

B.  INVSBTEBKATA. 

Morphology  of  Suckers  of  Animals.^— M.  J.  Niemiec  gives  a  list 
of  the  very  various  animals  which  he  has  examined  in  the  course 
of  his  interesting  study.  Dealing  first  with  the  Echinodermata,  he 
comes  to  the  following  conclusions: — the  sucker  of  Asteriscus  is  a 
terminal  enlargement  of  the  ambulacral  tube  in  which  the  different 
layers  undergo  a  more  or  less  marked  modification ;  the  epithelium 
has  a  subcuticular  differentiation,  a  granular  mass  being  formed 
which  increases  the  resistance  of  the  dermis  ;  the  layer  of  connective 
tissue  gives  rise  to  a  ring  from  which  muscular  bundles  are  given 
off  in  various  directions;  the  supplying  nerve  sends  off  circular 
branches  which  unite  to  form  a  nerve-ring  ;  a  vacuum  is  effected  by 
the  contraction  of  the  longitudinal  and  perpendicular  muscles  of  the 
disk ;  when  the  sucker  is  about  to  be  detached  the  acetabular  cavity 
disappears  owing  to  the  contraction  of  the  lateral  muscles  of  the  disk, 
and  by  the  pressure  of  the  liquid  in  the  ambulacral  tube. 

For  the  Gestoda,  Tcenia  ccenurus  as  a  type  was  taken,  and  sections 
of  the  scolex,  stained  with  borax-carmine,  gave  excellent  results ;  their 

•  FIcionce,  iv.  (1884)  p.  429. 

t  Glaus,  C, '  Elementary  Text-book  of  Zoology.*  Special  Part :  Mollusca  to 
Man.  Translated  and  edited  by  Adam  Bedgwick,  m.A.,  with  the  assistance 
of  F.  O.  Heathcote,  B.A.,  852  pp.,  figs.  492-706.  8vo,  London  (W.  Swan 
Sonnenschein  &  Co.)  1885. 

X  Bee.  Zool.  Suisse,  IL  (1885)  pp.  1-148  (5  pis.}. 
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muscular  system  was  found  to  be  Tory  well  developed ;  tliat  of  the 
hooks  was  very  complicated  ;  the  suckers  are  principally  innervated 
by  branches  from  the  principal  lateral  and  from  the  secondary  gan- 
glia.  T.  elliptica  exhibits  some  differences  from  T.  ecenurus  in  the 
arrangement  of  the  muscles. 

Tristoffia  molcB,  Hirudo  medicinalis,  and  Myzosioma  glahrum  are  next 
successively  discussed ;  the  subjects  among  the  MoUusca  were  Piero^ 
irachcpa  coronata,  Pneumoderman  mediterraneum,  Argonauta  argo,  and 
Sepiola  rondeletii ;  Echeneia  remora,  Lepadogasier  gouanniiy  and  the 
common  tadpole  complete  the  series.  From  this  wide  survey  it 
results  that  suckers  have  very  different  forms  in  different  animals ; 
simplest  in  tadpoles,  they  become  powerful  and  wonderful  oi^ans  of 
fixation  in  the  Cephalopoda.  As,  however,  we  have  to  deal  with 
analogues  and  not  with  homologues,  we  cannot  draw  any  conclusions 
as  to  the  relationships  of  the  animals  examined.  The  fact  that, 
among  the  Echinodermata,  we  cannot  find  points  of  structure  distin- 
guishing the  several  orders,  shows  that  the  suckers  are  all  adapted 
from  a  common  type ;  there  are  here  common  characters,  though  not 
always  the  same  function.  The  Taeniids  have  suckers  which  differ 
in  structure  from  those  of  the  Bothriooephalidfe ;  and  the  distinctions 
are  such  as  to  lead  us  to  suppose  that  these  organs  had  not  the  same 
origin.  On  the  other  hand,  the  sucker  of  Hirudo  has  much  in 
common  with  the  abdominal  sucker  of  the  Tristomida ;  this  resem- 
blance does  not,  in  the  judgment  of  the  author,  justify  us  in  sup- 
posing that  these  two  groups  have  had  a  common  origin ;  all  that  it 
shows  is  that  there  has  been  an  adaptation  of  tissues  to  a  function, 
which  has  been  everywhere  subjected  to  the  same  mechanical  condi- 
tions. 

The  Mollusca  exhibit  three  distinct  types  which  are  seen  in  the 
Pteropoda,  Heteropoda,  and  Cephalopoda ;  Ihere  is  a  great  analogy  in 
structure  between  those  of  the  first  two,  but  the  Cephalopoda  differ 
very  markedly  from  them.  ^'  Thus  the  comparison  of  the  organs  of 
suction  of  the  Cephalopoda  and  Pteropoda  does  not  permit  us  to 
advance  anything  which  can  speak  in  favour  of  the  relationship 
which  it  has  been  desired  to  establish  between  these  two  orders." 
The  hooks  appear  to  be  derived  from  the  suckers  in  the  Cephalopoda ; 
this  question  is  discussed  at  some  length. 

The  dorsal  disk  of  Echeneia  differs  from  the  ventral  disk  of  the 
Discoboli  in  origin,  morphology,  and  mechanism. 

Suckers  are  grouped  into  four  sets  : 

1.  Suckers  vrithout  a  skeleton  (Cestoda,  Tristomida,  Disoophora, 
Pteropoda,  Heteropoda,  Amphibia). 

2.  Suckers  with  an  internal  calcareous  skeleton  (Echinodermata). 
8.  Sackers  with  a  homy  external  skeleton  (Cephalopoda). 

4.  Suckers  with  an  osseous  skeleton  (Fishes). 

New  Coolenterates  and  Eohinoderms.* — Prof.  A.  E.  Yerrill  de- 
scribes new  marine  forms  obtained  by  the  S.S. '  Albatross '  in  1884  from 
the  outer  banks  off  the  southern  coast  of  New  England.    The  most 

♦  Amtr,  JourD.  Sci.,  xxix.  (1885)  pp.  149-57. 


ZOOLOGY  AND  BOTANY^   MIG1U)600P7«  BTO.  433 

remarkable  new  species  represents  a  new  genns  of  PennaiulidiB,  and 
is  named  Benth(^iUum  aerium  gen.  et  sp.  noT.  It  was  taken  in 
991-1078  fiftth.,  thus  offering  a  remarkable  exception  to  Edlliker's 
generalization  that  only  simpler  forms  occur  in  deep  water,  the  new 
genus  being  a  very  highly  organized  and  specialized  form  of  large 
size,  with  complex  lateial  groups  of  very  large  polyps.  As  other 
forms  were  also  dredged  at  great  depths  the  genenJization  will  pro* 
bably  be  found  to  rest  on  very  insufficient  evidence. 

A  peculiar  new  species  of  Epizoanthue  {E,  abyisorum  V.)  was  taken 
in  1655-2033  fath.  It  usually  formed  the  covering  of  a  nermit-crab 
{Pcurapcigurua  piloaimanus).    Eight  new  starfish  are  also  described. 

Fauna  of  the  Pieces  of  Water  of  the  Siesengebirge.* — Dr.  O. 

Zacharias  first  discusses  the  fauna  of  the  so-called  "  Grosser  Teich/' 
which  lies  1218  metres  above  the  sea,  and  is  1756  (Paris)  feet  long 
by  200  to  560  wide;  Daphnia  longispina  was  found  to  be  a  very 
common  crustacean,  and  is  of  special  interest,  as  it  is  very  common 
in  brackish  waters.  There  were  thousands  of  Polyphemua  pediculm^ 
and  contrary  to  expectation,  among  these  males  were  discovered ;  the 
bluish  pigment  of  this  form,  which  Leydig  thought  to  be  placed  in 
the  matrix  of  the  cuticle,  is  rather  due  to  a  fluid  which  is  contained 
in  vesicles  of  connective  tissue.  The  distribution  of  this  species  is 
very  carefully  detailed.  Only  one  example  of  the  Turbellarian 
StenosUmum  leucopt  was  detected,  but  the  author  was  able  to  confirm 
the  statement  (made  by  Leuckart  in  1854,  but  since  frequently 
denied)  that  there  is  a  distinct  orifice  at  the  anterior  end  of  the 
body ;  further  observations  on  this  form  are  promised  in  a  special  essay. 

The  *'  EQeiner  Teich  "  is  50  metres  lower  than  the  larger  piece  of 
water ;  its  entomostracan  fauna  was  found,  with  the  exception  of  Poly^ 
phemus  pediculttSy  to  be  identical  with  that  of  the  larger  lake ;  but  no 
direct  communication  between  the  two  pieces  of  water  was  to  be  made 
out.  The  rare  Turbellarian  Mesostomum  viridatum  was  found  in 
comparative  abundance;  M,  rostratum  was  also  found;  this  form  is 
remarkable  for  its  tactile  proboscis,  which  is  extraordinarily  sen- 
sitive ;  its  contractile  power  is  due  to  the  possession  of  five  bundles 
of  retractor  muscles ;  its  transparency  enables  the  observer  to  study 
easily  the  distribution  of  its  rhabdites;  these  are  arranged  in  two 
rows  ;  the  red-coloured  eyes  have  a  very  convexly  curved  lens. 

The  author  discusses  the  natural  history  of  these  lakes  from  the 
geological  point  of  view. 

Minute  Pauna  of  Beservoirs-f — Mr.  E.  Potts,  referring  to  the  diffi- 
culty of  studying  deep-water  organisms  while  surrounded  by  their 
natural  conditions,  urges  that  advantage  should  be  taken  of  such 
opportunities  as  are  afforded  by  the  temporary  drainage  of  reservoirs, 
canals,  &c.  During  a  recent  drawing  off  of  the  water  from  the  Fairmount 
reservoirs,  he  availed  himself  of  the  opportunity  of  making  such  a 
study. 

Of  the  fresh-water  spooges  SpongiUa  fragUU,  Meyenia  fluviatUU, 

•  Zeitsohr.  f.  Wiss.  Zoo!.,  xli.  (1885)  pp.  483-516  (1  pi.), 
t  Proo.  Acad.  Nat.  ScL  Pbiiad.,  1884,  pp.  217-9. 
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and  M.  Leideyi  were  found,  while  slender  waving  proooooca  of 
8,  Iacu9tri8,  totally  ooloorlesa,  could  be  seen  reaching  np  throngh  the 
mad  in  little  gronpe  upon  tiie  bottom,  lir.  Potts  had  always  held 
that  it  was  impossible  for  sponges  to  Uto  npon  a  muddy  bottom,  and 
theoretical  reasoning  wonld  still  suggest  that  probably  only  this  species 
which  can  thns  hold  itself  up  out  of  the  suffocating  silt  can  BorriYe 
the  constant  deposition  of  siliceous  particles. 

The  commensal  habit  of  many  of  the  lower  animals  who  feed  by 
the  creation  of  ciliary  whirlpool  currents,  has  been  frequently  referred 
to ;  the  weaker  current-makers,  such  as  VortieeUcBy  Stentors,  and  the 
errant  and  tubicolous  rotifers,  planting  themselves  about  the  heads  of 
the  stronger  Bryozoa  to  supply  their  own  nets  with  what  may  have 
escaped  from  the  others.    The  same  instinctive  principle  which  leads 
all  these  to  locate  themselves  most  plentifully  amongst  the  stones  in  the 
rapids  of  streams,  was  particularly  noticeable  in  jpromoting  their 
aggregation  upon  and  in  the  neighbourhood  of  the  inlet  and  oatlet 
gates  of  the  reservoirs.    The  feeble  currents  produced  by  each  can 
only  bring  within  its  reach  the  floating  provision  from  a  very  limited 
area ;  the  volume  of  water  poured  throngh  these  gates  brings  to  them 
a   rich  supply,  and  the  numbers  and  variety  of  these  organisms 
increase  in  proportion.    Of  the  fixed  forms  there  were  seen  amongst 
the  Bryozoa — ^beside  one  or  more  undetermined  species  oiPlumaidla — 
Pect'maidla  magnificfi^  and  UmateUa  gracilis  of  Leidy,  and  the  newly 
described   FaludiceUa   erecta.    Attached   to  these  were    VoriiceUce^ 
Epistylis^  and  Stentors  innumerable ;  Pyxicola  and  Acinela ;  rotifers  of 
various  names,  including   prominently  Limniat  and  other  probably 
nndescribed  forms  among  ihe  MelicertidsB.     Very  abundant  among 
these  was  the  interesting  chsBtobranch  annelid  Manayurikia  spedosa 
Leidy,  and  the  hydroid  Cordylophora  kumatris^    This  last  was  parti- 
cularly abundant  around  the  south-east  outlet ;  its  stems  forming  a 
complete  matting  over  many  yards  of  surface,  commingled  with 
Bryozoa  and  sponges  in  intricate  confusion. 

In  a  spot  where  all  light  was  absent  was  found  an  incrustation  of 
8/8  in.  in  thickness,  composed  of  gemmales  and  spicules  of  Meyenia 
Leidyi  with  stems  of  Plumaiellay  Umatella^  and  Cordylophora,  The 
fact  that  these  can  -thus  thrive  in  absolute  darkness  throws  some  doubt 
on  the  supposed  sensitiveness  of  the  forms  to  Uie  presence  or  absence 
of  light.  The  new  species  Pcdudicella  erecta  was  found  in  the  glare 
of  full  sunlight,  whUe  P.  Ehrenberyi  is  said  to  seek  the  darkest 
comers. 

Molluscs. 

Badula  of  Cephalophorous  Molluscs.*— Dr.  B.  Bossier  comes  to 
the  conclusion  that  the  seat  of  formation  of  the  radula  of  all  Molluscs 
is  to  be  sought  for  in  the  papilla  which  traverses  the  hinder  wall  of 
the  pharynx  on  its  lower  surface  and  projects  by  its  end  into  the 
body-cavity.  This  radula-pouch  is  a  d[iverticulum  of  the  oral  epi- 
iheUum,  the  lumen  of  which  is  filled  by  a  mass  of  connective  tissue, 
which  functions  as  a  supporting  and  nutrient  apparatus.    The  radula 

*  Zeitschr.  f.  Wiss.  Zool.,  zli.  (1885)  pp.  447-82  (2  pis.). 
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lies  between  the  upper  and  lower  walls  of  the  diyertioultim ;  at  its 
hinder  end,  or  at  the  base  of  the  follicle,  there  are  a  number  of 
specially  developed  epithelial  cells,  by  the  secretion  of  which  the 
teeth  and  the  basal  membrane  are  formed;  the  formative  cells  or 
"  odontoblasts  "  are  of  two  forms  and  sizes ;  we  either  find  that  there 
is  a  small  number  of  large  cells  with  large  nuclei  and  clear  proto- 
plasm, which  unite  into  an  almost  circular  closed  groove,  as  in 
Pulmonates  and  Opisthobranchs,  or  there  are  a  large  number  of  smaU 
odontoblasts,  which  are  only  occasionally  to  be  distinguished  from 
the  surrounding  epithelial  cells;  these  unite  to  form  an  almost 
hemispherical  prominence  in  Prosobranchs,  Plaoophorai  Heteropoda, 
and  Cephalopoda. 

In  the  Pulmonates  and  Opisthobranchs,  which  are  distinguished 
by  the  uniformity  of  their  teetii,  four  or  five  cells  take  part  in  forming 
a  tooth,  while  the  subjacent  portion  of  the  basal  membrane  is  formed 
by  a  single  cell,  the  size  of  which  is  in  direct  relation  to  the  strength 
of  the  basal  membrane.  The  odontoblasts  are  not  replaced  by  new 
cells  after  the  formation  of  one  tooth,  but  the  group  of  cells  forms  all 
the  teeth  of  one  longitudinal  row.  In  the  other  Mollusca  the  cushion 
of  odontoblasts  breaks  up  into  as  many  separate  divisions  as  there  are 
teeth  in  one  transverse  row  of  the  radula ;  the  striated  basal  membrane 
is  formed  by  the  lower  portions  of  the  epithelial  cushion,  and  the 
ends  of  the  matrix-cells  break  up  into  parallel  fibres,  which  elongate 
and  lie  side  by  side.  The  forwi^  movement  of  the  radula  is  to  be 
regarded  as  a  phenomenon  of  growth. 

New  'Challenger*  Cephalopoda.*  — Mr.  W.  E.  Hoyle  gives 
diagnoses  of  new  species  of  Cephalopoda  collected  during  the  cruise 
of  the  '  Challenger.'  In  this  first  part  the  Octopoda  are  dealt  with, 
comprising  eleven  new  species  of  Octopus  (with  one  new  variety); 
two  of  Eledone;  two  belonging  to  a  new  genus,  JapeteUa;  three  to 
CirroteiUhi$ ;  and  one  to  a  new  genus,  Amphitreiua, 

Intercellular  Spaces  of  Epithelium,  and  their  significance  in 
Pulmonate  Mollusca.! — Herr  A.  Nalepa,  on  examination  of  the  land 
pulmonates  of  Austria,  finds  that  fresh  tegumentary  epithelium, 
which  is  best  taken  from  the  margins  of  the  foot  of  small  Helicideo, 
consists  of  irregular,  many-sided,  cylindrical  cells,  the  height  of 
which  varies  considerably ;  the  separate  cells  are  not  closely  packed, 
but  have  a  delicate  space  between  them;  this  may  at  some  points 
widen  out,  and  so  give  rise  to  the  so-called  dermal  pores.  The 
spaces  traverse  delicate  bridges  of  substance  which  connect  the  cells 
with  one  another.  The  author  is  of  opinion  that  these  are  true 
intercellular  spaces,  which  are  connected  on  the  one  hand  with  blood- 
spaces,  and  on  the  other  with  the  surrounding  medium ;  and  he  thinks 
that  his  method  of  investigation  excludes  any  other  explanation.  He 
regards  the  pores  not  only  as  means  by  which  water  may  enter  the 
htemo-lymph  system,  but  as  having  also  a  relation  to  the  processes  of 
excretion. 

*  Ann.  and  Mag.  Nat.  Hist.,  xv.  (1885)  pp.  222-36. 

t  SB.  K.  K.  Akad.  WisB.  Wien,  Ixxxviii.  (1884)  pp.  1180-9  (1  pL). 
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Cyolostoma  and  PomatiaB.* — Dr.  H.  Simroth  gives  a  comparative 
description  of  the  anatomy  of  these  two  Neurobranchs,  deducing 
therefrom  the  conolosion  that  ^  Cycloitoma  and  P<mai{as  belong  to 
two  quite  distinct  and  widely  separated  funilies,  which  have  inde* 
pendently  become  adapted  to  crawling  on  the  earth."  He  notes  pastim 
that  Pamaiiag  is  the  only  known  siueuI  that  in  crawling  shows  an 
internal  movement  from  the  anterior  to  the  posterior  border  within 
the  ''sole."  In  other  cases  (where  the  ''locomotory  wave"  starts 
posteriorly)  the  mechanism  is  muscular,  but  in  Pomaiias  the  wave  is 
due  to  a  current  of  blood  swelling  the  organ. 

Development  of  the  Viviparons  Edible  Oyster.t—In  this  essay, 
the  text  being  duplicated  in  Dutch  and  French,  Dr.  R.  Horst  brings 
together  most  of  the  information  of  value  which  has  been  acquired  by 
bis  predecessors  and  contemporaries,  and  also  gives  an  account  of  his 
own  investigations,  especially  those  which  relate  to  the  development 
of  the  shell-gland  and  gastrula,  which  he  had,  however,  first  published 
two  years  ago. 

The  gastrula  is  the  first  to  be  invaginated ;  this  is  followed  by 
the  invagination  of  the  shell-gland  on  nearly  the  opposite  side  of  the 
blastula.  The  mouth  is  formed  at  the  time  of  invagination  of  the 
gastrula ;  the  anus  is  formed  later,  and  is  broken  through  at  the  end 
of  the  gastrula  pouch  of  endoblast,  which  blends  with  the  ectoblast, 
which  also  becomes  perforated  where  the  two  blend.  The  mantle 
cavity  is  formed  by  the  appearance  of  a  space  between  the  posterior 
margins  of  the  larval  valves,  lined  with  ectoblast  (mantle),  into  which 
the  vent  opens.  The  anterior  adductor  muscle  degenerates  after 
fixation,  when  its  function  is  assumed  by  the  posterior  adductor, 
which  developes  after  the  former.  The  cephalic  ganglion  originates 
from  an  epiblastic  thickening  situated  in  the  centre  of  the  trochal 
disk  or  velum.  The  larval  shell  is  homogeneous ;  but  at  the  hinge 
there  are  two  small  teeth  separated  by  an  interval  from  each  other. 

Dr.  Horst^s  more  recent  investigations  upon  the  early  growth  and 
fixation  of  the  fry  or  veliger  stage  of  0.  edulis  and  its  metamorphosis 
into  the  "  spat "  are  of  great  and  significant  interest.  Carrying  out 
more  fully  a  suggestion  made  by  Mr.  J.  A.  Hydor  in  1881,  Dr.  Horst 
used  a  wooden  frame,  into  which  could  be  fixed  a  number  of  glass 
slides.  This  frame,  with  its  slides,  some  of  which  were  coated  with 
hydraulic  cement,  was  immersed  for  a  period  of  seventy-two  hours  in 
water  where  free-swimming  oyster  larv®  were  known  to  exist,  at  the 
end  of  which  time  spat  was  found  adhering  to  the  slides,  measuring 
0  *  24  mm.  in  height.  After  fixation  the  permanent  shell  is  formed  or 
built  up  by  the  mantle  beyond  the  margins  of  the  valves  of  the  fry,  a 
homogeneous  membrane,  subdivided  internally  into  polygonal  spaces 
or  areas,  being  first  laid  down  by  the  mantle  border.  In  these 
prismatic  areas  of  the  periostracum  calcification  occurs  by  the  deposit 
of  calcic  carbonate,  and  the  shell  is  thus  moulded  upon  the  mem- 
branous matrix  of  conchioline. 

♦  Zool.  Anzeig.,  viii.  (1885)  pp.  16-9. 

t  Tijdschr.  Ned.  Dierk.  Vereen.  Suppl.,  1884,  pp.  1-G3  (1  pL).    Cf.  Amer. 
Natural.,  xix.  (1885)  pp.  317-8. 
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Attachment  and  growtli  of  the  yonng  edible  oyster,  aocoiding  to 
Horst,  is  Tery  similar  to  that  of  the  American  species,  as  described 
by  Mr.  J.  A.  Ryder.*  The  outgrowth  of  the  fint  branchias  as  two 
series  of  distinct  ciliated  processes  projecting  into  the  mantle  cavity 
of  the  spat  is  interesting,  as  showing  that  the  more  primitive  oondi* 
tion  of  the  lamellibranchiate  gill  was  much  simpler  than  in  the 
existing  adnlt  oyster. 

Beprodnction  of  Mytilos  edulis.! — ^Prof.  W.  0.  M'lntosh  describes 
the  reproduction  of  the  mussel  {Myitlua  edulM),  The  sexes  are  distinct 
in  the  adult  form,  but  in  the  undeveloped  condition  the  structure  of 
the  organs  seems  to  be  similar  in  both  sexes.  The  shape  of  the  valves 
gives  no  reliable  distinction.  The  reproductive  elements  are  de- 
veloped in  the  mantle :  the  male  presents  in  January,  in  the  thickened 
generative  region  of  the  mantle,  large  pale  round  sperm-sacs  filled 
with  minute  spermatozoa,  which  have  minute  ovoid  bodies  with  finely 
filamentous  tails.  They  are  lively  and  tenacious  of  life.  Twenty- 
four  hours'  exposure,  however,  ^eems  to  be  fatal  to  them.  The 
females  have  the  same  region  of  the  mantle  crowded  with  a  pro- 
digious number  of  minute  ova.  Throughout  February  the  develop- 
ment increases  and  the  whole  surface  of  the  mantle  becomes  speckled 
in  both  sexes  with  the  reproductive  elements.  After  full  maturity  is 
attained,  as  in  April,  the  orange  mantle  is  richly  marked  in  an  arbo- 
rescent manner  by  racemose  sperm-sacs  and  ducts,  especially  towards 
the  margin.  In  the  female  this  is  not  so  evident,  the  ova  being 
grouped  in  masses  and  densely  packed. 

.  From  this  time  the  activity  of  the  spermatozoa  and  the  number  of 
the  ova  diminish,  till  in  July  neither  ova  nor  spermatozoa  can  be 
distinguished  microscopically. 

Movement  of  the  Foot  in  Lamellibranchs.} — Herr  A.  Fleisch- 
mann  contributes  a  short  addition  to  the  important  question  whether 
mussels  take  in  water  into  the  blood  system  to  assist  in  the  move- 
ments of  the  foot.  The  pores  described  by  Griesbach  are  asserted  to 
have  no  existence,  and  the  real  cause  of  the  dilatation  of  the  foot  is 
to  be  sought  for  in  the  blood  itself,  which  while  the  animal  is  at  rest 
is  contained  in  reservoirs  in  the  mantle ;  when  the  foot  is  extended 
the  beat  of  the  heart  is  accelerated  and  the  blood  is  rapidly  pumped 
into  the  foot ;  its  reflux  into  the  kidney  is  hindered  by  tiie  closure  of 
valves. 

Molluscoida. 
a.  Tanicata. 

Development  of  AmaroBcinm  prolifenun.§ — MM.  Ch.  Maurice 
and  Schulgin  find  that  the  embryonic  development  of  AmarcBcium 
proUferum  mnch  more  resembles  that  of  buds,  as  described  by 
Eowalevsky,  than  the  ordinary  development  of  embryos.    Just  as  in 

♦  Bull.  U.S.  Fish  Commiwion,  ii.  (1882)  p.  383. 

t  Ann.  ami  Mag.  Nat  Hist,  xv.  (1885)  pp.  148-52  (2  figs.). 

X  Zool.  Aiizeig.,  viii.  (1885)  pp.  193-5. 

§  Aun.  Sci.  Nttt— Zool.,  xvii.  (1884)  46  pp.  (2  pis.). 
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eompoimd  AflcidianB,  there  is  no  segmentatioii  cavity,  and  the  gas- 
tnila  is  formed  by  epiboly.  The  first  oells  of  the  organs  are  not  all 
formed  by  the  segmentation  of  the  yolk,  but  by  free  cell-formation  in 
its  midst.  The  endoderm  in  the  larra  forms  the  epitheliam  of  the 
branchial  cavity,  of  the  peribranchial  cavities,  and  of  the  intestine,  as 
well  as  the  notochord.  The  mesoderm  is  formed  by  firee  cell-forma- 
tion from  the  primitive  endoderm,  and  gives  rise  to  the  body  of  the 
endostyle,  among  other  organs. 

The  systematic  position  of  Amarcedum  seems  to  be  between  the 
compound  Ascidians  with  stolons,  such  as  Perophora,  and  the  more 
differentiated  colonies  which  have  a  common  cloaca,  like  BotryliuSy 
and  which  are  the  most  degraded  of  all  the  Asddians. 

B.  Polyaoa. 

Morphology  of  the  Bryozoa.* — Dr.  W.  J.  Yigelios  has  examined 
the  Bryozoa  material  collected  during  the  croise  of  the  ^Willem 
Barents,'  and  has  studied  the  morphology  of  Flustra  membranaceo- 
truncata  Smith,  and  Barenisia  hulboaa  Hincks.  The  results  are  now 
published  in  one  of  the  most  complete  monographs  that  has  yet 
appeared  on  any  division  of  the  Bryozoa. 

Much  space  is  devoted  to  the  individual  value  of  the  polypide. 
Qrant,  Milne-Edwards,  and  Ehrenberg  considered  that  an  individuum 
was  composed  of  the  zooecium  and  polypide;  but  on  the  other 
hand,  Allman,  Smith,  Beichert,  and  Nitsche  considered  these  as 
separate  individuals.  This  has  more  recently  been  disputed  by 
Bepiachofi^  Hatschek,  Salensky,  and  Eohlwey ;  and  now  Dr.  Vigelius 
brings  forward  a  series  of  arguments  to  show  that  the  '^  cystide  "  and 
*'  polypide  "  should  together  be  considered  as  an  individuum,  and  the 
ovicelLs  and  radicular  appendages  he  only  places  as  organs,  whereas 
the  entire  avicularium  is  an  individual  corresponding  with  the 
zooBcial  individuaL  With  Salensky  he  considers  the  crown  (Keileh) 
of  the  Pedicellina  not  as  the  equivalent  of  a  polypide,  but  as  the 
homologue  of  a  polypo-cystide  of  which  the  stalk  is  an  integral  part, 
and  he  would  thus  deal  with  the  structure  of  Barentaia,  He  unites 
both  the  endocyst  and  the  endosarc  under  the  name  parenchym-tissue, 
as  he  holds  them  both  as  differentiations  of  the  same  tissue.  The 
endosarc  he,  however,  calls  ^  Stranggewebe."  Out  of  this  parenchym 
the  muscles  take  their  origin,  and,  in  opposition  to  the  views  of  Joliet, 
the  parietal  muscle  is  formed  after  the  intestine,  and  can  remain  after 
the  absorption  of  the  latter,  and  this  is  also  the  case  with  the  opercular 
muscles. 

The  sexual  organs  can  be  formed  either  from  the  ^  Stranggewebe  " 
or  the  parietal  layer  of  the  parenchym.  The  ovarium  may  be  found  in 
very  young  zooBcia  even  before  the  tentacles  are  formed.  Herma- 
phrodite individuals  with  both  ripe  ova  and  male  organs  were  only 
very  seldom  found,  and  it  is  very  seldom  that  both  sexual  products 
are  ripe  at  the  same  time. 

*  Bijdr.  tot  de  Dlerkande,  xi.  (1884)  10^  pp.  (8  pis.). 
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As  to  the  function  of  the  ^  brown  body,*'  Dr.  Vigelios  is  not  quite 
in  accord  with  Joliet,  but  considers  its  function  to  be  one  of  nourish- 
ment,  for  in  it,  so  to  say,  nourishment  is  preserved  which  during  the 
absence  of  an  intestine  is  at  least  partly  assimilated  by  the  animal. 

The  ovioells  which  have  previously  been  examined  were  all 
external,  whereas  in  this  Flustra  they  are  internal,  but  upon  ex- 
amination the  difference  was  not  found  to  be  so  extreme  as  at  first 
sight  appeared.  The  cover  of  the  oviceU  chamber  is  closed  by  two 
extremely  delicate  muscles.  It  is  thought  that  probably  the  larva- 
sack  in  AlcyoneUa  is  to  be  compared  morphologically  with  the 
concealed  ovicells  of  the  Chilostomata. 

The  existence  of  a  nervous  system  is  still  an  open  question,  but 
the  author  considers  that  possibly  a  cluster  of  round  or  polygonal 
cells  with  large  nuclei  may  be  nerve-cells,  and  as  the  position  is  the 
same  as  that  of  the  nerve-centre  in  the  Entoprocta,  the  idea  thus 
receives  considerable  support. 

As  the  different  walls  of  the  zocBcium  have  been  variously  design 
nated  by  different  naturalists,  it  would  be  well  if  the  names  proposed 
by  Dr.  Yigelius  could  be  generally  adopted.  The  "  opercular  wall " 
has  been  called  the  front,  hasmal  side,  the  '*  bauchseite,"  and  the  upper 
side ;  the  "  neural  wall "  has  been  known  as  the  dorsal  or  lower  wall ; 
the  others  are  the  distal,  proximal,  and  lateral  walls. 

Umatella  gracilis.* — ^Prof.  J*.  Leidy  describes  some  specimens  of 
UmateUa  gracUis,  which  nearly  all  consisted  of  two  stems  of  unequal 
length  and  devoid  of  terminal  polyps.  In  March  the  stems  had  all 
developed  polyps  at  the  distal  end.  Most  were  terminated  by  a 
single  polyp,  but  a  few  had  also  a  smaller  one  on  a  cylindrical  joint 
springing  from  the  antepenultimate  joint  of  the  stem.  If  portions  of 
the  stem  are  destroyed,  the  remaining  joints  are  capable  of  reproducing 
the  polyps.  Branches  usually  spring  from  the  last  one  or  two  joints, 
newly  produced  from  that  which  immediately  supports  the  terminal 
polyp.  Heads  may  start  laterally  from  old  or  mature  joints.  Thus 
the  latter  appear  to  serve  as  the  statoblasts  of  other  fresh-water 
polyzoa,  but  ordinarily  they  do  not  become  isolated  from  one  another. 

New  Polyzoa.! — In  continuation  of  his  '*  Contributions  towards  a 
general  history  of  the  Marine  Polyzoa/'  the  Bev.  T.  Hincks  describes 
some  new  Cheilostomata  from  New  Zealand  and  Australia.  Of  the 
genus  Diachoris  two  new  species  (and  two  others)  are  described,  in 
which  tiie  avicularia  present  remarkable  features :  there  are  besides 
three  new  species  of  Membranipora,  two  new  forms  of  MicropareUa 
Malusii  And.,  and  M.  diadema  MacGill.  Four  new  species  (and 
two  others)  of  SchizopareUa ;  a  specimen  doubtfully  referred  to 
Hippoihoa  which  bears  a  very  close  resemblance  to  H.  expanaa,  and 
wmch  exhibits  some  curious  secondazy  cells  (?) ;  also  throe  now 
species  (and  one  other)  of  Lepralia. 

•  Proc.  Acad.  Nat.  Sci.  Philad.,  1884,  p.  282. 

t  Ann.  and  Mag.  Nat.  Hist.,  xv.  (1885)  pp.  244-57  (3  pis.). 
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>•  Brachiopoda. 

BracMopoda.* — Dr.  F.  Blochmann'aobBervations  on  the  stmctare 
of  these  animals  have  corroborated  Hancock's  views  as  to  the  existence 
of  a  contractile  heart  (which  contains  branching  mnscle-fibres)  and  of 
the  dorsal  vein  over  the  gat  and  the  genital  arteries,  which  are  only 
spaces  within  the  mesentery.  He  disagrees,  however,  with  Hancock 
as  to  the  "  afferent  brachial  canal "  of  the  latter,  which  is  really  the 
Bupra-oBBophageal  brachial  nerve.  Further,  the  plexus  which  Hancock 
describes  as  circulatory,  are  really  branching  and  anastomosing  con- 
nective-tissue-cells. A  brachial  vessel,  sending  off  vessels  to  the 
cirrhi,  runs  along  the  whole  length  of  the  brachial  sinus  behind  the 
oesophagus  communicating  by  paired  branches  with  the  oesophageal 
blood-sinus,  and  so  with  the  heart. 

Crania  anomala  has  no  heart,  but  shows  numerous  enlargements 
on  the  "  vein."  A  heart  is  seen  in  Argiope^ — two  occurring  in  A, 
neajpolitana. 

In  Crania  there  are  two  pairs  of  straight  and  throe  pairs  of  oblique 
muscles,  togetlier  with  an  unpaired  oblique  muscle.  The  mantle- 
border  is  smooth,  and  there  is  a  median  and  posterior  anus. 

As  regards  the  nervous  system  of  Brachiopoda,  Blochmann  agrees 
generally  with  Van  Bemmelen,  except  in  the  histology.  In  Crania 
anomala  there  is  only  a  narrow  fibrillar  commissure  in  the  place  of 
the  supra-oesophageal  ganglion. 

Arthropoda. 
«.  Insecta. 

CaiiL6ron*8  British  PhytophagooB  Hymenoptera.t — ^°  ^^^  second 
volume  of  his  monograph  Mr.  P.  Cameron  continues  the  description 
of  the  species  of  saw-flies  (which  is  to  occupy  two  more  volumes), 
dealing  only  with  the  species  of  a  single  tribe  or  sub-family,  the 
Nematina.  This  group,  although  not  so  extensive  as  that  of  the 
Tenthredina,  which  were  treated  of  in  the  first  volume,  is  the  one 
which  presents  the  greatest  difficulties  for  the  descriptive  entomo- 
logist, as  it  includes  the  great  genus  Nematus^  of  which  Mr.  Cameron 
here  records  107  British  species,  many  of  which  are  closely  allied — 
in  fact  so  closely  that,  as  in  the  case  of  the  Lepidoptera,  it  seems  to 
be  necessary  in  some  cases  to  rear  the  species,  the  larvaB  presenting 
decided  differences  when  those  between  the  perfect  insects  are  obscure. 
The  whole  number  of  British  species  of  the  group  is  only  132. 

In  an  appendix  the  author  indicates  certain  species  to  be  added  to 
genera  treated  of  in  his  first  volume,  and  also  offers  some  important 
remarks  upon  the  subject  of  parthenogenesis  as  occurring  among  the 
saw-flies,  as  to  which  he  says,  <'  there  seems  to  be  no  doubt  that  the 
phenomenon  is  quite  common." 

•  Zool.  Anzeig.,  viii.  (18S5)  pp.  164-7. 

t  Cameron,  P.,  *  A  Monograph  of  the  British  Phytophagous  Hymenoptera 
(  TenthredOf  Sircx  and  Cynips  L,),  vol.  ii.,  233  pp.  and  27  pla.,  8?o,  Ray  Society,  1885, 
See  Ann.  and  Mag.  Nat.  Hist.,  xv.  (1885)  pp.  416-7. 
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Composition  of  the  Ova  of  Bombyx.* — Dr.  Tichomirow  has 
examined  cJiemically  the  ova  of  Bonibyx,  The  weight  of  the  oya  was 
not  a  constant  quantity,  100  ova  giving  weights  ranging  from  0  *  2  to 
0  *  6  gr.  The  firm  membrane  of  the  ova  has  hitherto  been  nniversally 
regarded  as  consisting  of  chitin.  The  easy  solution,  however,  of  this 
membrane  in  solution  of  potash  proves  the  inaccuracy  of  this  assump- 
tion. It  consists,  on  the  contrary,  of  a  peculiar  substance  distin- 
guishable from  chitin,  not  only  by  its  ready  solubility  in  potash,  but 
also  by  a  perceptible  ingredient  of  sulphur.  Chemically  this  sub- 
stance has  most  relation  to  keratin,  yet  it  contains  less  carbon  than 
the  latter,  and  has  therefore  received  a  special  name,  '*  chorionin." 
A  comparison  of  the  chemical  composition  of  winter  ova  which  had 
undergone  but  a  partial  transformation  with  the  Bombyx  ova  developed 
into  caterpillars  showed  that  in  the  latter  the  dry  weight  had  suffered 
a  little  diminution,  and  that  the  glyoogenous  contents  of  the  un- 
developed eggs  had  almost  entirely  disappeared  in  the  process  of 
development,  but,  on  the  other  hand,  that  chitin,  which  was  wanting 
in  the  ova,  was  present  in  perceptible  quantities  in  the  caterpillars ; 
while  the  nitrogenous  bases  (nuclein  probably)  were  also  present  in 
greater  quantity  in  the  developed  ova  than  in  the  undeveloped  winter 
ova. 

Influence  of  some  Conditions  on  the  Metamorphosis  of  the  Blow- 
fly, f — ^Mr.  J.  Davidson  details  six  experiments  made  to  ascertain  the 
enect  of  modifying  conditions — heat,  light,  and  darkness — on  the 
metamorphosis  of  the  blow-fly.  The  result  showed  that  darkness  and 
heat  wore  favourable,  and  that  light,  and  more  especially  the  blue 
rays,  was  unfavourable  to  the  development  of  the  larvas.  Imagines 
from  pupflB  that  had  been  kept  in  darkness  were  small,  almost  colour- 
less, and  translucent.  An  attempt  to  produce  a  vegetable  feeding 
variety  failed.  The  larvs  instinctively  shun  light.  In  conclusion 
the  author  offers  some  observations  on  the  necessity  for  heat  and 
darkness  in  development  generally,  and  suggests  that  this  may  be  an 
inherited  character. 

Head  and  Mouth  of  the  Larva  of  Insects.^— M.  A.  Barthelemy 
briefly  recapitulates  the  various  forms  of  mouth  in  the  larvte  of 
different  insects,  and  shows  that  there  exists  in  insects  a  general  larval 
form — the  caterpillar — whose  mouth  resembles  the  appendages  of 
the  Nauplius-form  and  the  kindred  appendages  of  the  mouth  in  the 
lower  crustaceans,  and  that  the  study  of  the  modifications  of  those 
organs  in  the  intermediary  forms,  nymphas  and  chrysalids,  must  pre- 
cede that  of  the  same  organs  in  the  perfect  insects. 

Sensorial  Organs  of  the  Antennes  of  Ants.§~Prof.  A.  Forel 
gives  a  lengthy  summary  of  the  myrmecological  discoveries  in  1884, 
and  describes  the  organs  of  sense  in  the  antenns  of  ants  and  some 
other  Hymenoptera,  distinguishing  three  varieties  of  exterior  organs. 

•  Natnro,  xxxi.  (188.5)  p.  620.    (Proo.  Berlin  Pliyeiol.  Soc.,  13th  Moroh.) 

t  Joum.  Anat.  and  Physiol.,  xix.  (I88.1)  pp.  150-65. 

X  CuTuptes  Kendns,  c  (1885)  pp.  121-4. 

§  Bull.  iSoc.  Vaudoise  Sci.  Nat.,  xx.  (1885)  pp.  316-80  (1  pi.). 
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(1)  pointed  tactile  hairs ;  (2)  senBorial  clubs ;  (8)  sensorial  hairs,  im- 
bedded in  a  longitudinal  depression  (at  times  scarcely  yisible)  and 
often  transformed  into  ridges  or  plates.  The  latter  portion  of  the 
paper  is  devoted  to  a  description  of  new  or  little  known  species. 

Spinning  Glands  of  Saw-flies.* — These  are  described  by  M.  N. 
Poletejew.  Each  of  the  two  glands  (which  lie  ventrally  and  mesially 
in  the  body-carity)  is  made  up  of  a  number  of  small  chitinous  bodies 
filled  with  silk-producing  cells.  These  bodies  are  more  or  less 
aggregated,  and  their  respectiye  ducts  unite  into  a  common  duct  near 
the  labium  and  then  form  the  spinning  apparatus.  The  common 
canal  is  horseshoe-shaped  in  section,  and  tiirough  its  centre  issues 
the  single  thread.  In  larval  Lopidoptera  the  thread  is  not  single, 
but  composed  of  two  twisted  threads,  and  hence  Poletajew  concludes 
that  Helm  and  Comalia  are  wrong  in  asserting  that  union  of  the  two 
ducts  takes  place  before  the  spinning  apparatus  is  reached. 

Alimentary  Canal  of  Insects.! — The  researches  of  M.  H.  Beaure- 
gard deal  with  the  genera  Caniharia^  Epicanta,  Lytta^  &c.  He  distin- 
guishes three  regions:  (1)  oesophagus,  (2)  stomach,  (3)  intestine; 
these  are  separated  from  each  other  by  two  valves ;  the  structure  of 
the  most  anterior  of  these  two  valves,  termed  the  *'  cardiac,"  appears 
to  differ  in  different  genera ;  the  form  of  the  cells  is  characteristic  of 
the  several  regions  of  the  gut.  The  author  intends  to  publish  a  more 
detailed  description  of  all  these  facts. 

Scales  of  Coleoptera.| — Mr.  G.  Dimmock  describes  the  scales  or 
scale-like  hairs  of  a  number  of  beetles,  and  the  effects  of  scales  on  the 
coloration  of  these  insects  and  the  modes  of  coloration  of  scales  them- 
selves. Scale-like  hairs  of  Cidndela,  Anthrenvs,  HopliOj  PolyphyUa^ 
Valgus^  PsUopterciy  Chalcolepidius,  Alaua,  an  undetermined  genus  of 
Elateridsd,  Ph'ntM,  Clytus,  and  Enixmus  -wexe  used.  This  adds  the 
Elateridas  and  Cerambycidee  to  the  families  already  recorded  as  some- 
times owing  their  configuration  to  a  scale  covering. 

The  question  of  the  morphological  identity  of  scales  and  hairs  of 
insects  has  been  long  since  settled,  so  that  the  question  of  whether 
an  appendage  is  a  scale  or  hair  has  little  importance.  The  extremely 
minute  spines  or  hairs  upon  the  wings  of  diptera,  hymenoptera,  and 
other  insects  are  simply  another  form  of  scales.  It  is  only  in  insects 
where  certain  kinds  of  brilliant  coloration  have  been  developed  that 
one  finds  scales.  This  leads  to  a  consideration  of  how  hairs  and 
scales  of  insects  affect  coloration.  They  may  simply  cover  a  surface 
of  the  same  colour  as  their  own ;  in  such  cases  hairs  may,  according  to 
the  angle  in  which  they  stand,  their  abundance,  or  their  length,  give 
rise  to  appearances  which  we  designate  as  pubescent,  velvety,  pilose, 
sericeous,  &c ;  scales  under  similar  circumstances  may  give  rise  to 
similar  appearances,  but  are  most  often  imbricated  and  usually  oauso 
more  lustre  than  hairs.  Hairs  or  scales  may  be  of  a  different  colour 
from  the  surface  on  which  they  are  placed.    If  they  are  numerous  and 

♦  Zool.  Anzeig.,  viii.  (1885)  pp.  22-8. 

t  Comptes  Rondus,  zcix.  (1884)  pp.  1083-6. 

X  Psyche,  iv.  (1883)  pp.  3-11,  23-7,  43-7,  63-71  (11  figs.). 
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opaque  they  may  entirely  conceal  the  surface  on  which  they  are  in- 
serted, as  the  white  hairs  hide  the  bronze  surface  of  the  sides  of  the 
thorax  in  Ctdndela  dorsalis,  and  as  the  white  scales  of  Alaua  oculatua 
hide  the  black  surface  beneath  the  rings  on  the  thorax ;  or  they  may 
only  partly  conceal  the  surface  of  the  insect,  giving  rise  to  coarser  and 
finer  mixtures  and  shades  of  colour.  Opaque  scales,  or  hairs,  of  more 
than  one  colour,  may  cause  figuration,  whether  they  imbricate  as  on  the 
wings  of  lepidoptera,  or  are  separated  as  on  AtUhrenm  scrophtdaricB, 

The  possibilities  of  varying  effects  of  colour  are  many  with  opaque 
scales  and  hairs,  but  with  transparent  ones,  especially  if  theyare 
coloured,  the  effects  of  colour  can  be  multiplied  still  fiirther.  With 
hairs  the  effects  are  not  so  remarkable  as  with  scales.  The  scale,  by 
its  form,  increases  the  number  of  layers  of  the  surface  of  an  insect 
which  are  available  for  coloration  purposes.  Where  the  surface  of 
an  elytron  had  previously  a  cuticular  and  hypodermal  layer,  by  the 
addition  of  a  scfde  of  the  simplest  type  there  is  an  addition  of  two 
cuticular  and,  theoretically  at  least,  two  hypodermal  or  sub-cuticular 
layers ;  in  all  six  layers,  without  counting  overlappings  of  imbricated 
scales.  Some  of  these  surfaces  may  have  pigments,  striae,  hairs,  and 
other  appliances  to  produce  colours,  and  other  surfaces  may  have  other 
striffi  and  contrivances  to  act  on  the  colours  produced. 

Next  to  the  consideration  of  how  the  colour  and  presence  of 
scales  and  hairs  affect  the  appearance  of  surfaces  to  which  they 
are  attached  is  the  not  less  interesting  question  of  the  causes  of 
coloration  in  scales  themselves.  But  before  considering  the  causes 
of  colour,  properly  speaking,  the  author  deals  with  the  causes  which 
produce  silvery  and  milk-white  appearances  in  scales  and  on  insects. 
Leydig  was  the  first,  in  1855,  to  ccdl  attention  to  the  presence  of  air 
between  or  beneath  their  cMtin  layers  as  a  cause  for  certain  silvery 
spots  and  scales  on  insects.  He  speaks  of  air  in  the  finer  pore-canals 
of  Ixodes  testtidinia  giving  these  canals  a  black  appearance,  but 
causing  the  whitish  grey  colour  of  the  skin.  So,  too,  he  mentions 
silvery  scales  on  a  spider,  Scdticm,  and  glistening  hairs  on  another  spider, 
Clubione  dauatrariay  which  appendages  owe  their  silvery  whiteness  to  air 
within  them.  Again  he  mentions  hairs  which  contain  air  on  spiders 
of  the  genera  Epeira  and  Theridium, 

Leydig  accounted  for  silvery  glistening  scales  and  surfaces  and 
for  milk-white  coloration  among  insects,  but  he  fails  to  account  for 
the  difference  between  these  two^kinds  of  coloration.  Of  the  white 
scales  of  Pieris  rapcB  and  the  silvery  scales  on  the  under  side 
of  the  posterior  wings  of  Argifnnia  idaliaf  neither  contain  any 
appreciable  colouring  matter,  and  both  contain  air;  both,  too,  are 
simply  milk-white  by  transmitted  light.  The*differenoe  is  that  there 
must  be  in  the  silvery  scales  a  polished  surface  towards  the  observer. 
Ground  glass  does  not  appear  mlvery,  but  what  is  the  surface  of  the 
smoothest  polished  plate  of  glass  but  finely  ground  glass  ?  Ground 
glass  differs  from  polished  glass  only  in  degree  :  in  ground  glass  the 
scratches  are  so  coarse  and  so  abundant  as  to  turn  most  of  the  light- 
waves into  the  glass  again,  where  they  are  lost.  In  polished  glass 
the  scratches  are  still  present,  but  have  become  so  small  that  oven  the 
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waves  of  light  are  large  in  proportion  to  them,  and  so  the  light-waves 
are  reflected  as  if  from  a  theoretically  flat  surface.  But  something  more 
than  a  polished  glass  is  needed  to  reflect  much  light,  for  most  of  the 
light  passes  through  the  glass ;  something  non-transparent  must  be 
behind  the  glass.  In  the  common  mirror  it  is  a  mercury  amalgam  ; 
in  the  butterfly's  silvery  scale  it  is  a  layer  of  cavities  filled  with  air. 
This  layer  of  cavities  is  not  transparent  for  the  same  reason  that 
ground  glass  is  not.  If  we  treat  the  scale  with  chloroform  it  has  an 
analogous  effect  to  that  of  treating  the  back  of  a  common  mirror  with 
nitric  acid,  thus  dissolving  off  the  amalgam.  In  both  cases  a  non- 
transparent  body  is  converted  into  a  transparent  one,  and  a  mirror, 
which,  whatever  be  the  materials  of  which  it  is  made,  if  approximately 
perfect  has  a  silvery  appearance  from  the  amount  of  reflected  light, 
is  reduced  to  a  slightly  reflecting  surface.  But  lot  the  scale  dry 
again  from  its  bath,  as  Fischer  apparently  did  not  do,  and  the  mirror 
will  again  appear.  Both  silvery  and  milk-white  colorations  are 
therefore  only  optical  effects  produced  by  reflected  light 

Still  another  kind  of  appearance  is  seen  in  the  scales  of  Hoplia 
and  of  Entimus.  These  scales  are  brilliantly  coloured,  yet  their 
colour  is  in  the  one  case  entirely  lost,  in  the  other  case  greatly 
changed  by  wetting  with  almost  any  liquid,  but  when  redried  the 
colours  reappear  with  all  their  previous  brilliancy.  This  coloration 
also  resists  all  forms  of  bleaching.  It  must  therefore  be  produced  by 
some  decomposition  of  light.  Whatever  acts  upon  the  light  must  be 
within  the  scale,  not  upon  the  outside,  for  all  those  scales  which 
remain  perfectly  sealed,  so  that  the  liquid  does  not  enter  them,  retain 
their  colour  even  when  surrounded  by  liquid.  This  proves  that  the 
colour  is  not  due  to  external  striation,  where  such  exists.  The  finer 
striation  of  the  scales  of  Entimus  is  evidently  internal,  from  its  rela- 
tions to  the  differently  coloured  internal  cavities  of  the  scales.  Besides 
this  striation  the  interior  of  the  scale  is  evidently  filled  with  a  pith- 
like substance  into  which  liquids  enter  with  equal  readiness  in  all 
directions ;  this  pith-like  portion  apparently  has  some  direct  influence 
upon  the  production  of  the  coloration,  for  wherever  it  is  injured  or 
has  shrunk  away  from  the  basal  end  of  a  scale  there  is  no  longer 
coloration  in  that  place.  Perhaps  it  is  a  necessary  filling  to  cause 
the  striffi  to  refract  the  light,  the  same  as  air-cavities  are  necessary  as 
a  backing  to  produce  the  silvery  colour  in  the  scales  of  Lepidoptera. 
The  striffi  themselves  are  very  fine,  but  whether  they  are  the  causes 
of  colour  is  hard  to  determine  without  more  accurate  instruments  of 
measurement  than  the  author  had  at  his  command.  As  near  as  he 
could  determine  they  are  0*0008  to  0*0009  mm.  apart.  The  wave- 
length of  a  ray  of  light  from  Frauenhofer's  A  line  of  the  spectrum 
is,  according  to  Willigen,  0*00076092  ram.,  and  the  wave-length  at 
the  H,  line  is,  according  to  the  same  authority,  0*00039713  mm. ;  the 
difference  being  0*00036379  mm.,  or  the  difference  of  wave-length 
between  violet  and  red  light.  To  determine  the  place  in  the  spectrum 
to  which  the  striaB  of  these  scales  correspond  would  require,  of  course, 
much  finer  measurements. 

The  author  adopts  Hagon's  division  of  colours  into  "  optical "  and 
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**  natural,"  of  the  latter  of  which  he  distiiigniBhes  two  kinds -Hlermal, 
where  "  the  pigment  is  deposited  in  the  form  of  very  small  granules 
in  the  cell,  or  in  the  product  of  cells  in  the  cuticula,"  and  hypodermal, 
where  ^^  the  pigment  is  a  homogeneous  fatty  substance,  a  kind  of  dye 
somewhat  condensed."  Like  organic  colours  in  general,  the  author 
found  dermal  as  well  as  hypodermal  colours  to  be  subject  to  the 
chlorin  bleaching  processes,  which  he  first  applied  in  1875,  for  the 
purpose  of  studying  the  venation  of  Lepidoptera,  the  only  difference 
being  this,  that  dermal  colours  require  to  be  freed,  by  long  macera- 
tion, from  their  prison  in  the  chitin.  Thus  a  distinction  between 
dermal  and  hypodermal  colours  is  that  the  former  bleach  only  by 
destruction  of  the  parts  in  which  they  are  enclosed,  the  latter  bleach 
readily.  The  following  table  is  given  to  serve  for  the  separation, 
under  the  Microscope,  of  the  different  kinds  of  coloration. 


'Broken  scales  become  oolonrless  bat  regain  original  oolora-^ 
tion  if  dried  again. 

^  Washed  with  alcohol  and 


o 

I 


O 

S 

0 

8 

a 
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Scales  become 
more  traus- 
pnrent  (if 
injured)  but 
retain  some 
coloration. 
Add  to  the 
wet  scales 
some  chlo- 
rin-bleach- 
ing  bolution 
and 


/The  oolonr  re- 
mains until 
the  scales 
begin  to 
macerate 
and  Ioi»e 
their  struc- 
tural pecu- 

j     liiirities. 


or( 


re-dried,     all    the    un- 

destroyed   scales   return 

to   their  original  color-  V  Optical 

ation.  /     coloration. 


^Beflected  light  shows 
colours  complemen- 
tary to  the  original 
coloration. 


Reflected  light  shows ^ 
same    coloration    as 
transmitted  light 


Washing  with  alcohol  and 
re-drying  causes  no 
further  change  of  color- 
ation. 


Dermal 
coloration. 


The  colour  disappears  in  at  most  an  hour  or  1  „  ,^^^        , 
two,  and  does  not  re-appeor  by  any  sub-  \  ^yPj^®"?^! 


\    sequent  treatment 


coloration « 


By  this  and  other  modes  of  separation  all  the  scales  of  Coleoptera 
which  he  had  at  his  command  have  been  studied  and  only  optical  and 
dermal  (never  hypodermal)  coloration  was  found ;  optical  coloration 
being  common.  In  the  case  of  Lepidoptera,  optical  coloration,  except 
where  concealed  or  subdued  by  hypodermal  coloration,  is  somewhat 
rare,  and  the  author  never  discovered  scales  where  dermal  coloration 
occurred.  This  may  occur  in  brilliant  gold  coloured  scales,  such  as 
some  species  of  Plusia  present,  but  none  were  at  baud  to  examine. 

An  interesting  object  on  which  to  try  this  mode  of  colour-separation 
is  the  head  of  a  freshly  killed  larva  of  Smerinihua,  Upon  the  applica* 
tion  of  strong  alcohol,  the  tubercles  lose  their  milky  whiteness  from 
the  loss  of  air,  thus  proving  optical  coloration.  Chlorin  bleaching 
fluids  rapidly  destroy  the  green  colour  of  the  fluids  of  the  head,  proving 
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it  to  be  hypodennal,  while  the  outer  ohitin-shelly  or  eoTaring  of  the 
head,  reuBts  all  bleaching  action,  remaining  green  until  it  is  macerated. 

"  I  cannot  yet  wholly  understand  why  the  scales  of  Lepidoptera 
discharge  the  air  contained  in  them  so  much  more  readily,  when  sub- 
jected to  treatment  with  alcohol  and  chloroform,  than  do  tiie  scales  of 
Coleoptera,  while,  on  the  other  hand,  water  will  drive  out  the  air  from 
scales  of  Ooleoptera  much  quicker  than  from  scales  of  Lepidoptera. 
There  are  scTend  things  which  might  cause  these  phenomena,  but  I 
am  inclined  to  the  opinion,  without  having  proved  its  correctness,  that 
their  cause  is  the  presence  of  more  oil  in  the  scales  of  Lepidoptera  than 
in  those  of  Coleoptera.  This  would  coincide  with  the  great^  lustre  of 
lepidopterous  scales,  and  with  other  points  in  their  appearance.  Per- 
haps the  entrance  of  the  shank  of  the  scale  is  only  closed  with  an 
oily  mass,  for  I  have  never  Been  the  scale  of  a  lepidopteron  resist 
entirely  the  entrance  of  fluid,  as  is  often  the  case  with  the  scales  of 
Coleoptera. 

**  The  striaB  upon  scales  of  Lepidoptera  have  long  been  a  subject  of 
investigation,  but,  as  far  as  I  know,  no  one,  up  to  1880,  published  the 
fact  that  their  stiiie  were  upon  the  outside,  or  upon  l^e  side  turned 
away  from  the  wing.  Li  Burgess's  paper  on  Danaia  *  in  that  year  he 
figures  transverse  sections  of  the  scales  of  that  butterfly,  and  calls 
attention  to  the  fact.  Without  having  seen  Burgess's  paper,  in  the  fol* 
lowing  year  I  noticed  that  the  strice  upon  the  scales  of  the  proboscis 
of  Culex  were  on  the  outside,  and  so  figured  them  in  my  dissertation  f 
and  in  '  Psyche.' ^  By  the  transverse  section  of  a  scale  of  Alaua^ 
figured  in  this  paper,  it  will  be  seen  that  there  too  the  striao  are  upon 
the  outer  surface.  That  I  have  found  to  be  the  case  with  the  principal 
or  external  striie,  in  all  beetle-scales  which  I  have  examined.  It  is, 
briefly  expressed,  only  the  development  of  a  mechanical  law,  which 
Qxtends  to  many  surfaces  which  shrink  by  drying  or  cooling.  It  can 
be  easily  illustrated  by  partly  filling  a  bladder  with  water  and  allow- 
ing it  to  dry  upon  a  board.  The  main  folds  will  be,  of  course,  upon 
the  exposed  upper  side,  and  the  longitudinal  ones  will  be  the  more 
prominent. 

''  Another  easy  way  to  prove  that  the  strias  upon  the  scales  of  the 
wings  of  Lepidoptera  are  upon  the  side  away  from  the  wing  is  to  take 
impressions  of  the  scales  upon  a  surface  of  collodion.  These  impres- 
sions are  readily  taken  by  pressing  quite  lightly  a  dry  butterfly's 
wing  upon  a  microscope  slide,  which  has  been  moistened  with  a  solu- 
tion of  collodion  in  ether.  The  wing  should  be  removed  before  the 
collodion  has  become  thoroughly  dry,  when  beautiful  impressions  of 
the  outer  surface  of  the  scales  will  remain  on  the  collodion  surface, 
and  may  be  mounted  for  future  study.  A  very  little  practice  will 
enable  one  to  remove  the  wing  at  the  proper  moment ;  if  left  too  long 
the  greater  part  of  the  scales  will  be  removed  from  the  wing  and 
adhere  to  the  collodion.  In  order  to  take  impressions  of  the  under 
sides  of  scales,  the  latter  should  be  transferred  by  a  process  described 

*  Anniv.  Mem.  Boat.  Soo.  Nat  Hist.,  1880. 

t  Dissertation,  Leipzig  University,  1881,  pi.  1,  figs.  8, 12-15. 

X  Psyche,  July-Sept.,  1881. 
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by  Berge,*  and  later  by  H.  Landois,!  and  others,  to  a  piece  of  paper, 
and  the  impression  on  collodion  then  taken  from  these  inverted  scales. 
The  process  of  transferring  the  scales  to  paper  or  other  surfaces,  first 
nsed  to  get  prettily  coloured  figures  of  butterflies,  consists,  leaving  out 
details,  in  gumming  the  wing  of  a  butterfly  upon  paper  with  gum 
arabic  or  glue,  and  after  thorough  drying,  removing  the  wing,  leaving 
the  scales  attached  to  the  paper.  From  such  *  butterfly  pictures' 
impressions  of  the  under  suiiuee  of  the  scales  can  be  readily  taken. 

*'  By  rubbing  anilin  colours  into  impressions  of  the  s^ao  of  the 
scales  of  insects,  1  hope  later  to  gain  further  knowledge  of  the 
external  configuration  of  insect  scales." 

Change  of  Sarcopsylla  penetrans  through  Parasitism.^— M.  W. 
Schimkewitsch  finds  that  the  females  of  this  animal  undergo  certain 
changes  when  they  adopt  the  parasitic  life  ;  the  abdomen  enlarges  and 
the  external  stigmata  as  well  as  the  segmentation  disappear ;  into  a 
cloacal  invagination  open  rectum,  sexual  organs,  and  a  few  stigmata ; 
this  "  cloaca  "  is  formed  by  an  invagination  of  the  posterior  abdominal 
segments ;  the  musculi  abdominis  laterales  obliqui  connected  with  the 
respiratory  process  disappear  and  only  the  dorsal  and  ventral  longi- 
tudinal muscles  remain;  there  are  also  changes  in  the  alimentary 
tract. 

Hew  genus  of  Saroopsyllid8B.§ — ^M.  W.  Schimkewitsch  also  de- 
scribes a  new  genus  and  species  of  the  family  Sarcopsyllidas,  Vermijpsylla 
AlaJcurt^  found  on  cattle  in  Turkestan,  producing  great  debilitation,  or 
even  death,  and  observed  in  the  greatest  abundance  during  severe  frosts. 
Originally  it  is  nearly  black,  but  when  distended  it  becomes  white  with 
variegated  bands. 

Embryology  of  Botys  hyalinali8.|| — ^Dr.  J.  A.  Osborne  describes 
the  development  of  Botys  hyalinalis,  pointing  out  more  especially  that 
the  head  of  the  embryo  normally  occupies  the  hwer  pole  of  the  egg 
and  that  the  loop  form  of  the  embryo  is  due  to  a  movement  of  growth, 
not  to  change  of  its  position  in  the  egg.  The  earliest  and  latest  stages 
were  unfortunately  not  observed. 

Developmental  History  and  Morphological  Value  of  the  Ova  of 
Nepa  cinerea  and  Hotonecta  glauca.f — The  most  important  results 
of  Dr.  L.  Wills's  studies  are  that  the  nuclei  of  the  follicular  epithelium 
are  provided  by  the  ooblast,  the  rest  of  which  passes  into  the  definite 
germinal  vesicle  ;  the  ova  which,  as  in  many  groups  of  animals,  are 
without  any  follicular  epithelium,  are  homologous  with  the  egg  plus  the 
follicular  epithelium  of  higher  animals.   The  ovum  of  the  Hemiptera 

*  Berge,  T.,  *  Taschenbuch  fiir  K'afer-  tmd  Schmetterlingssaminler,'  Stuttgart, 
1847,  pp.  55-G2, 

t  lAudois,  H.,  ^'Sene  Methode  Sohmetterlinge  zu  oopireD,"  Zeitschr.  t  WIbs. 
Zool.,  xvi  (1866)  pp.  188-4. 

X  Zool.  Anzeig.,  vii.  (1884)  pp.  673-6. 

4  Ibid.,  viii.  (1885)  pp.  75-8.  Cf.  Ann.  and  Mag.  Nat  Hisi,  xv.  (1885) 
pp.  270-8. 

II  8ri.-Go88ip,  1885,  pp.  82-€  (10  figs.). 

1  Zeitschr.  f.  Wiss.  Zool.,  xli.  (1885)  pp.  811-64  (3  pU.). 
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is  neither  a  cell  nor  a  cell-complex,  bat  the  product  of  several  cells. 
The  homology  between  the  oya  of  yarions  animals  is  oonsequentlj  to 
be  sought  for  in  the  fact  that  the  mature  OTum  always  represents  a 
germinal  mass,  which  contains  all  the  elements  necessary  to  future 
development,  and  is  the  product  of  the  activity  of  those  cells  which 
have  taken  part  in  its  construction. 

Marine  Hemipterons  Insect,  iEpophilus  Bonnairei.*  —  M.  B. 
Eohler  describes  the  rare  marine  hemipterous  insect,  JEpophihu 
Bonnairei  Signoret.  The  presence  of  eggs  in  the  form  described  by 
Signoret  as  the  male,  shows  that  this  observer  reversed  the  sexes  in 
his  description.  The  female  bears  the  genital  armature  on  the  ventral 
surface,  the  male  on  the  dorsal. 

fi,  Myriopoda. 

Kerve-terminations  on  the  AntennsB  of  Myriopoda.t — M.  B. 

Sazepin  describes  in  detail  the  sensory  hairs  which  are  found  upon 
the  antennsB  of  Myriopoda  as  well  as  the  nervous  structures  connected 
with  them ;  they  differ  more  or  less  in  form  in  the  different  genera, 
and  the  main  varieties  are  depicted  in  the  plates  which  illustrate  the 
memoir. 

8.  Arachnlda. 

Direct  Knclear  Division  in  the  Embryonic  Investments  of 
Scorpions.} — Dr.  F.  Blochmann  has  been  enabled  to  study  a  gravid 
scorpion  from  Brazil,  the  cells  of  the  coverings  of  the  embryo  of  which 
were  of  colossal  size ;  the  nuclei  of  the  cells  were  large,  and  the  pro- 
toplasm was  thicker  around  tbem  than  in  other  parts  of  the  cell ;  the 
boundaries  of  the  large  cells  were  remarkable  for  being  fibrillated. 
In  the  resting  condition  the  nuclei  do  not  exhibit  any  remarkable 
characters ;  there  is  a  rather  coarse  nuclear  plexus  in  which  one  or 
more  irregularly  formed  nucleoli  are  to  be  found ;  most  of  the  cells 
contain  two  nuclei.  Some  of  these  may  be  seen  to  be  elliptical  in 
iorm^  or  to  present  the  first  signs  of  division  ;  but  in  them  the  con- 
tents are  not  different  to  those  of  other  cells.  Division  first  becomes 
apparent  when  there  is  a  constriction  of  the  nucleus ;  this  is  always 
median,  and  gradually  becomes  deeper,  without  the  contents  exhibiting 
any  changes.  The  nuclear  plexus  has  just  the  same  coarse  network 
as  in  nuclei  which  have  and  have  not  divided.  The  bridge  of 
substance  which  connects  the  two  halves  of  the  nuclei  becomes 
gradually  thinner  and  thinner ;  the  filaments  finally  break,  and  we 
have  two  separate  nuclei.  No  cell-division  appears  to  be  associated 
with  this  division  of  the  nuclei. 

The  process  here  described  has  a  close  resemblance  to  other  cases 
of  direct  nuclear  division ;  that  of  leucocytes  may  especially  be  cited. 
Direct  division  is  more  common  among  plants ;  as,  for  example,  in 
the  Siphonocladiacefe,  where  there  are  multinuclear  cells,  the  nuclei 
of  which  in  the  anterior  part  divide  with  distinct  differentiation  of 
their  contents,  and  in  the  posterior  part  by  direct  constriction ;  in  the 

*  Gomptes  Rendua,  o.  (1885)  pp.  126-8. 

t  Mem.  Aoad.  Imp.  St  Petersburg,  xxxii.  (1884)  pp.  1-20  (2  pb.). 

X  Morpliol.  Jahrb.,  x.  (1885)  pp.  480<4  (1  pi.). 
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Oharaoen  there  is  indirect  nuclear  diviiion  at  the  vegetative  point, 
while  the  nuclei  of  the  growing  intemodal  cells  multiply  by  direct 
constriction.  In  these  two,  as  in  many  other  cases  among  plants, 
direct  nuclear  division  is  not  accompanied  by  division  of  the  cell,  and 
herein  they  agree  with  such  cases  of  direct  nuclear  division  as  have 
been  observed  in  animal  cells.  The  relations  of  direct  to  indirect 
cell-division  require  much  further  investigation. 

Development  of  Chelifer.* — M.  J.  Barrois  publishes  some  obser* 
vations  upon  the  larval  condition  of  Ohelifer,  The  number  of  limbs 
is  five  pairs;  all  the  future  limbs  exist,  but  they  are  incompletely 
developed  and  of  no  functional  use ;  the  nutritive  yolk  is  encircled 
by  a  layer  of  ezodermic  cells,  and  in  front  is  a  suctorial  stomach ; 
this  latter  is  an  organ  peculiar  to  the  larva,  and  is  shed  when  it  at- 
tains to  maturity;  the  nervous  system  consists  of  two  bands,  one 
behind  and  another  in  front  of  the  suctorial  stomach  ;  when  the  latter 
is* got  rid  of  they  become  fused. 

Descriptionsof  Hew  Aoarina.t— Dr.  Q.  Haller  describes  some 
new  American  species  of  the  genera  TyroglttpkM^  OribcUa,  and 
EremcBUt;  from  Europe  he  describes  a  new  species  of  DanuBus  and 
of  Ckeyletia^  and  a  remarkable  new  genus,  which  he  calls  Mxchaelia 
{M.  paradoxa)f  dedicating  it  to  Mr.  Michael,  in  recognition  of  his 
great  services  to  the  Oribatidas  specially,  and  to  Acarinology  generally. 
Standing  near  JSopfopAora,  it  is  remarkable  for  the  character  of  the 
lamelliform  structures  found  on  its  appendages,  and  over  the  whole 
sur&ce  of  the  body;  in  M.  paradoxa  they  are  generally  lancet- 
shaped  ;  their  wide  distribution  over  the  body  leads  to  the  supposition 
that  they  are  sensory  organs,  but  time  alone  will  show  whether  this 
view  as  to  their  function  is  correct.  The  only  species  known  is  of 
some  size  (1  muL  long),  of  a  bright  brown  colour,  and  is  found  rarely 
among  decaying  vine-roots  in  Grermany. 

Sphflsrog^yna  ventrioosa4 — Prof.  A.  Laboulb^ne  and  M.  P.  M6gnin 
give  an  account  of  this  Acand,  which  has  been  placed  with  HeteropU9 
and  with  Phyiog(uterj  but  for  which  they  institute  a  new  genus. 

The  female  is  ovoviviparous,  and  gives  birth  to  adult  males  and 
females,  which  are  fecundated  at  once  ;  all  development  is  intra-uterine. 
This  is  the  first  example  of  such  a  phenomenon  among  the  Arthro- 
pods, and  perhaps  in  any  zoological  group.  In  the  uterus  one  can 
distinguish  males  from  females,  and  there  is  here  no  question  of 
parthenogenesis.  In  the  embryonic  condition,  and  immediately  after 
birth,  there  is  a  blackish  residue  in  the  intestines,  but  as  soon  as 
the  Acari  begin  to  suck  the  juices  of  their  prey,  these  juices  appear 
to  be  absorbed  completely,  and  leave  no  residue.  They  have  a 
poisonous  salivary  secretion,  which  is  the  chief  cause  of  the  death  of 
the  insects  on  which  they  feed ;  it  is  secreted  by  four  pairs  of  vesicles 
which  are  set  along  the  ossophagus,  and  is  emitted  immediately  after 
the  insertion  of  the  lancet-like  mandibles. 

*  Comptet  Rendas,  xciz.  (1884)  pp.  1082-3. 
t  Arch.  f.  Naturgeacb.«  1.  (1884)  pp.  817-86  (2  pis.) 
X  Jouni.  Anat  et  Phjsiol.  (Robin),  xsi.  (1885)  pp.  1--17  (1  pi), 
Ser.  2.— Vol.  V.  2  O 
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Spiders  in  EeUtion  to  Forestry.*— M.  d  Keller  ssoribes  cxm^ 
siderable  importenoe  to  the  inflnenoe  of  spiders  on  vegetation.  The 
first  esse  taken  np  is  that  of  their  relations  to  Leeamntm  rtMeemonm^ 
this  is  snooeeded  by  that  of  Cherme$  eoedneut,  where  larae  have  great 
inflnenoe  in  the  prodnotion  of  galls ;  Ckermet  viridU^  which  appears 
to  the  author  to  be  a  distinct  species,  is  also  affected  by  spidenL 
After  giving  some  other  instanoes  Keller  has  a  systematic  Ust  of  the 
Phalangida,  and  of  the  true  spiders  which  are  important  to  foresters ; 
here  are  incdnded  Phalaingtum  parieHnum,  OpiUo  MoaUlUy  Tkerxdiwm 
linMtumy  irroratum^^  and  vandiw,  Agdena  lahgrifUhiea^  Tkamisf^ 
eaJ^cinuB  and  T.  pint, 

9. 


Optio  Ganglion  of  Palinnms  Ynlgaris.t— M.  H.  Yiallanea 
describes  the  optic  ganglion  as  being  very  complex  in  strnctnre,  and 
oonsiBting  of  the  layer  of  post-retinal  fibres,  the  ganglionic  layer,  the 
external  chiasma,  the  external  mednllary  mass,  uie  internal  chiaisma, 
the  internal  and  the  terminal  medullary  mass. 

The  ganglionic  layer  is  remarkable  for  having  the  large  nerv»» 
cells,  wMch  are  numerons  in  the  crayfish,  extremely  rare  and 
scattered.  Some  of  the  fibres  of  the  chiasma  have  a  pecaliar  oonrse, 
and  each  fibre  swells  oat  into  a  large  unipolar  cell ;  united  they 
form  a  large  lobule,  which  is  situated  in  front  of  the  external 
medullary  mass ;  this  last  has  such  a  form  that  its  long  axis  lies  per- 
pendicularly to  the  long  diameter  of  the  other  curved  parts  of  the 
optic  apparatus ;  it  is  entirely  made  up  of  dotted  substance.  With  it 
there  is  connected  an  important  ganglionic  centre,  which,  from  its 
form,  may  be  called  the  ganglionic  crown ;  it  is  formed  of  a  number 
of  unipolar  nerve-cells  of  various  sizes,  each  of  which  gives  off  a  pro- 
cess which  passes  into  the  midst  of  tiie  fibres  of  the  ftliiAinwa^  A 
bundle  of  fibres  of  the  internal  chiasma  divides  into  two  groups,  one 
of  which  passes  into  the  internal  medullary  mass,  while  the  other 
joins  and  foses  with  the  optic  nerve.  The  internal  medullary  mass  is 
invested  internally  by  a  ganglionic  cortex,  which  has  the  same 
function  with  regard  to  it  as  has  the  ganglionic  crown  in  relation  to 
the  external  medullary  mass.  The  terminal  medullary  mass  is  the 
largest  and  most  compHcated  part  of  the  optic  ganglion ;  it  is  divided 
into  two  parts  or  balls,  into  the  superior  of  which  the  optic  nerve 
enters,  and  with  the  dotted  substance  of  which  its  fibres  fuse.  This 
terminal  mass  is  almost  entirely  covered  by  a  cortex  formed  of 
unipolar  nerve-cells,  divided  into  a  number  of  lobules.  Each  of  these 
gives  off  a  number  of  fibrils  which  penetrate  the  mass,  and  go  either 
to  the  superior  or  the  inferior  ball.  The  sclerotic  is  formed  by  the 
neurilemma  of  the  optic  nerve. 

Isopoda  of  the  '  Willem  Barents '  Expedition.^— Dr.  M.  Weber 
reports  on  the  Isopoda  collected  in  the  Arctic  Seas  by  the  *  Willem 
Buents.'    In  all,  fifteen  species  were  collected  during  the  expedition. 

*  Rec.  Zool.  SuiMe,  ii.  (1885)  pp.  149-88  (1  pL). 

t  Ann.  Bci.  Nfti— ZooL,  xvii.  (1884)  Art  No.  8,  74  pp.  (5  pU). 

;  Bijdr.  tot  de  Dierkunde,  x.  (1884)  89  pp.  (8  pk). 
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The  moBt  important  portion  of  the  present  report  is  an  account 
of  the  Idothsdid  form  Oltfpionotua  tabini.  The  mouth-organs,  which 
are  well  developed,  are  described  in  some  detail;  the  mid-  is  separated 
from  the  hind-gut  by  a  circular  constriction  which  forms  a  valyular 
projection  into  the  enteric  cavity ;  the  stomach  is  a  bell-shaped  tube, 
only  a  little  wider  than  the  casophagns,  and  it  is  shut  off  from  the 
intestine  by  a  valve ;  there  are  special  muscles  which  compress  the 
stomach  from  side  to  side,  and  the  presence  within  of  spines  and  hairs 
shows  that  we  have  to  do  with  a  masticating  organ,  but  with  one  that 
is  very  different  from  the  complicated  triturating  apparatus  of  the 
Oniscidaa ;  this  is  to  be  correlated  with  the  difference  of  nutriment. 
In  addition  to  the  tubes  of  the  hepatopancreas  there  are  glands  of 
another  kind  which  have  not  hitherto  been  detected  in  the  Isopoda ; 
those  around  the  mouth  have,  under  the  Microscope,  the  appearance 
of  spherical  or  elongated  glands,  not  unlike  those  seen  by  Claus  in  the 
Phronimide,  and  by  P.  Mayer  in  the  Gaprellidsd.  The  author  is 
unable  to  give  any  definite  opinion  as  to  their  function,  as  he  is  in 
doubt  whether  they  secrete  mucus  which  aids  in  the  movement  of  the 
mandibles,  or  produce  an  enzym  which  acts  on  the  albuminous  and 
starchy  bodies  that  have  been  cut  small  by  the  mandibles. 

The  ovaries  are  of  the  form  common  among  the  Amphipoda  and 
Isopoda,  and  are  long  tubes,  lying  laterally  above  the  enteric  canal. 
The  genital  orifice  does  not  appear  to  he  permanently  but  only 
temporarily  open ;  a  similar  arrangement  to  this  has  been  detected  by 
Schdbl  in  the  Oniscidae.  Weber  enters  with  some  detail  into  the 
account  of  the  female  organs  and  the  brood  lamellsd.  The  copula- 
tory  organs  of  the  male  are  very  similar  to  those  of  the  terrestrial 
isopods,  the  penis  being  long  and  stylet-shaped ;  in  some  males  the 
penis  was  seen  to  be  rudimentary,  and  this  appearance  is  considered 
to  be  correlated  with  an  ecdysis ;  small  examples,  recognized  to  be 
males  by  the  presence  of  spermatozoa  in  their  testes,  had  the  external 
appearance  of  females.    The  sexual  characters  are  ^illy  described. 

The  investigation  of  the  nervous  system  was  attended  with  con- 
siderable difBculties,  owing  to  the  richly  calcareous  condition  of  the 
carapace  preventing  the  complete  preservation  of  the  specimens  in 
spirit  As  is  well  known,  the  brain  of  isopods  differs  a  good  deal  from 
that  of  other  Crustacea — ^so  fisur,  at  least,  as  we  have  been  able  to 
judge  from  what  is  known  of  the  Oniscidte.  In  Qlyptonotua  the 
*'  optic  ganglia"  were  at  first  thought  to  be  absent,  but  treatment  of  two 
specimens  with  osmic  acid  revealed  the  fact  that  they  had  undergone 
alteration  only ;  at  the  point  where  they  are  found  in  the  Oniscidse 
there  was  seen  a  pyriform  body,  which  gave  off  an  extremely  fine 
filament  which  ended  at  tho  point  where  the  eye  would  have  been 
expected  to  be,  had  it  been  present ;  this  cord  is  clearly  a  rudimentary 
optic  nerve.  The  rest  of  the  brain  is  not  changed  in  form  by  the  loss 
of  the  eyes  and  the  reduction  of  the  optic  ganglia.  As  a  compensa- 
tion for  the  loss  of  the  eyes  the  olfactory  apparatus  is  well  developed 
in  the  male. 

OljfpUmotuB  aabini  is  obviously  a  common  arctic  species. 

The  male  of  Murmopm  typica  has,  M.  Sars  has  pointed  out,  the 
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flmgelliim  longer  thftn  has  the  female ;  to  this  Weber  adds  ihafc  it  la 
proTided  with  a  large  number  of  extremely  long  olfaotorj  clube  ;  as 
the  oreatiire  is  blind  there  can  be  little  doubt  that  the  fnnetion  of 
iheae  organs  is  to  enable  the  male  to  find  the  female. 

Paranilmra  bradUata  ie  an  example  of  a  speoiee  that  is  probablj 
droompolar  in  its  area  of  distribution. 

Korphology  of  Cyclops  and  BeUtions  of  the  Copepoda.*— Prof. 
M.  M.  Hartog  gives  a  full  anatomical  description  of  Cydop9  hrevi^ 
eomu  Glaus,  worked  out  in  great  part  by  the  method  of  sections. 
The  chief  new  points  made  out  are  as  follows : — In  the  skeleton  m 
free  entostemite  is  demonstrated  in  the  maxillary  region,  and  homo- 
logised  with  the  tendon  of  the  abductors  of  the  Talves  of  the  bivalTe 
Entomostraca.  A  large  postmaxillary  apodeme  in  all  Copepoda  gires 
attachment  on  either  side  to  the  great  flexors  of  the  trunk.  A  spring 
arrangement  is  shown  to  relax  the  flexed  male  antennule  used  as  « 
clasper.  Pore-canals,  cells,  or  cutaneous  glands  each  receive  a  nerve- 
fibre  at  their  proximal  end.  The  hyodeimal  cells  have  a  polygonal 
outline. 

Under  the  mesoblastic  tissue,  FriS's  discovery  of  amceboid 
eoelomic  corpuscles  is  confirmed.  The  apparatus  of  deglutition  is 
fully  described,  and  the  author  has  made  out  a  pair  of  salivary 
glands  in  the  epistoma,  whose  ducts  join  to  open  on  the  back  of  the 
hbrum  by  a  median  pore.  In  connection  with  the  alimentary  canal^ 
the  mechanism  of  circulation  and  anal  respiration  is  described,  the 
eficiency  of  the  latter  being  strongly  maintained. 

The  kidney,  or  **  shell-gland,'*  is  shown  to  be  a  simple,  much- 
coiled  tube,  with  chitinous  lining,  opening  at  the  base  of  the  outer 
maxUliped.  Incidentally  the  presence  of  this  organ  is  noted  in 
several  divisions  of  the  marine  Copepoda,  and  the  author  suggests 
that  it  is  identical  with  the  **  antennary  gland  "  of  similar  structure 
of  the  NaupliuB  larva,  which  would  have  shifted  its  aperture. 

A  full  description  of  the  nervous  system  follows.  The  presence 
of  ganglion-cells  in  the  circumoesophageal  cords  is  noted,  and  used 
as  an  argument  for  regarding  the  (2nd)  antennie  innervated  therefrom 
as  oral  rather  than  postoral  appendages. 

The  presence  of  corneal  facets  to  the  lateral  ocelli  is  noted,  and 
an  attempt  is  made  to  connect  what  the  author  has  described  else- 
where as  auditory  organs  with  the  unicellular  pore-canal  glands. 

The  views  of  Gruber  on  the  reproductive  organs  are  confirmed. 
The  sexual  ducts  are  described  as  outgrowths  from  the  sexual  glands, 
themselves  derived  from  a  pair  of  cells  of  the  serosa  of  the  gut  of 
the  NaupliuM  as  stated  by  FriS.  About  thirty-two  spermatozoa  appear 
to  be  formed  from  each  male  ovum  or  spennatospore.  The  author  is 
inclined  to  accept  Gruber's  view  that  the  expulsive  bodies  of  the 
spermatophore  are  a  second  form  of  spermatozoa. 

The  author  then  proceeds  to  a  discussion  on  the  position  of  the 
Oopepoda.    He  adduces  the  following  points : — 

*  Journ.  Linn.  Boo.  Lond.  (ZooL)  xviii.  (1885)  pp.  332-3  (Abstract).    Com- 
plete paper  with  plntes  will  appear  in  the  TianBaotions. 


ZOOLOGY  AND  BOTANT,  MIOBOBOOPT^  KSO.  458 

1.  The  plasticitj  of  the  eye,  derived  from  the  triune  inverted  eye 
of  the  Nauplins,  and  the  absence  of  paired  oomponnd  eyes. 

2.  The  biramons  condition  of  the  swimming-feet,  and  the 
characters  of  the  appendages  generallyi  especially  the  plasticity  of 
the  maxillfld. 

8.  The  slight  development  of  the  pleura. 

4.  The  ab^noe  of  gills,  and  the  functional  anal  respiration. 

5.  The  plasticity  of  the  fore  part  of  the  alimentary  oanaL 

6.  The  circulation  and  heart 

7.  The  general  correspondence  of  the  form  of  the  body  with  that 
of  the  Protozoea  and  Zoea  larva. 

By  converging  arguments  from  these  points,  it  is  shown  that 
Copepoda  would  ^present  the  most  primitive  Orustacea. 

Kew  Decapod  Crustacea.* — ^Mr.  8. 1.  Smith  describes  some  new 
or  little  known  decapod  Crustacea  from  the  east  coast  of  the  United 
States,  belonging  to  the  genera  Anamaihia  (1),  MunidaptU  (2),  Bytho- 
caris  (2),  Hymeiiodora  (1),  Acanthephyra  (2),  Ephyrina  nov*  gen.  (1), 
BenthcBcetes  (1),  and  BerUhonectes  nov.  gen.  (1). 

Kew  or  Bare  Cru8taoea.t — M.  Hesse,  in  his  thirty-fifth  and 
thirty-sixth  essf^s  on  Crustacea  from  the  French  coast,  describes  two 
new  species  of  Porcellana^  P.  navigatriXf  and  P.  Btenoehdes^  and  takes 
the  opportunity  to  refer  to  a  remarkable  peculiarity  of  all  the  mem- 
bers of  the  genus,  namely  the  great  development  of  the  appendage 
on  either  side  of  the  mouth ;  this  is  provided  along  its  inner  edge 
with  long  setffi  bent  at  their  free  end,  and  having  the  function  of  cirri ; 
just  as  in  Cirripedia  they  seize  on  such  passing  objects  as  are  fit  for 
food. 

A  description  is  given  of  the  larva  of  PorceUana  platyehde$^  and 
it  is  pointed  out  that  the  species,  much  eaten  though  it  be  by  fibshes, 
has  various  means  of  preserving  itself;  their  small  size  hides  them 
from  their  enemies,  whilst  their  large  eyes,  placed  on  movable  stalks, 
enable  them  to  look  around  in  all  cUrections ;  their  form  is  such  that 
they  are  able  to  swim  with  great  rapidity,  and  their  enormous  roetnJ 
appendage  serves  to  cleave  the  water,  while  their  large  flattened  abdo- 
men acts  as  an  excellent  rudder.  The  seventeenth  species  of  AneeuB^ 
A.  danieliiy  is  described ;  with  rare  exceptions,  the  larval  Anoei  are  of 
wandering  habits,  and  before  they  take  on  the  adult  form  they  maks 
**  dangerous  peregrinations  "  to  find  the  fish  on  which  they  are  des- 
tined to  live ;  the  species  now  described  however,  lives  at  ue  bottom 
of  the  water,  and  among  the  plants  that  grow  there.  The  author  is 
unable  to  explain  how  it  is  that  the  larvae,  whose  mouth-organs  are  of 
exactly  the  same  form  as  those  of  the  species  which  live  on  the  blood 
of  fishes,  do  not  die  of  inanitioiu 

Kew  Crustacea  from  Arctic  Alaska^— Mr.  J.  Murdoch  describes 
seven  new  species  of  Crustacea  from  Point  Barrow,  Point  Franklin, 

*  Proo.  U.8.  Nat  Mas.,  vii.  (1884-5)  pp.  498-511. 

t  AnB.  Bci.  Nat— ZooL,  xvii.  (1884)  Art.  No.  5, 14  pp.  and  1  p]. ;  Art  No.  tf, 
11  pp.  and  1  pi. 

I  Proa  U.B.  Nat.  Muf.,  vii.  (1885)  pp.  518-22. 
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«nd  Norton  Sonne!,  in  Arctic  Alaska,  belonging  to  the  following 

fenera: — Pandalut    (1),  MytU    tl),   Aeanthaiane    (I),   Jlf«^a    (2), 
)uliehia  (1),  and  PoffarUmia  (1). 

Kew  Species  of  Idotea.* — Mr.  C.  Chilton  describes  a  new  species 
of  Idotea  (l,  f estiva)  found  on  the  under  surface  of  a  boulder  at  low 
water  at  Bumner,  Canterbury,  N.Z.  It  comes  under  Miers'  section 
ii.  a*t  but  is  distinct  from  the  species  there  described. 

Ck)pepoda  of  the  Adriaticf — I^r.  L.  Car  has  found  23  species  of 
Copepods  in  the  Adriatic ;  he  giyes  the  synonymy  of  the  species, 
and  describes  three  new  species,  and  a  young  form  of  5apMrtiia. 

Copepodaof  the  Korfh  Pacific.^— Dr.  8.  A.  Poppe  giveean  account 
of  Uie  Copepoda  collected  by  the  Drs.  Erause  in  the  North  Pacific 
and  in  Behring's  Strait ;  of  the  four  species  two  are  new,  and  are 
dedicated  to  the  travellers — Zau»  Aurelii,  and  SaUellidiutn  arihwi. 

Evolution  of  Sacculina.i— M.  Tycs  Delage  has  published  a 
lengthy  notice  of  his  researches  on  this  parasite,  of  which  we  haye 
already  given  an  extended  abstract  I 

Vermes. 

Lymphoid  Cells  of  AnnelidB.ir — Dr.  W.  Eiikenthal's  observations 
If  ere  made  on  a  species  of  TubifeXy  apparently  T,  hanneii ;  the  fol- 
lowing methods  were  adopted.  The  worm  was  cut  into  several 
pieces,  and  the  fluid  from  the  cobIodi  allowed  to  pass  on  to  a  slide,  or 
•treated  with  a  so  called  physiological  fluid,  such  as  ^  per  cent,  salt 
solution ;  in  either  case  the  temperature  was  raised  to  16-18^  All 
attempts  at  staining  the  living  cells  failed.  The  relations  of  the 
lymphoid  cells  to  the  general  organization  of  the  worm  were  chiefly 
•studied  on  young  living  specimens.  In  making  sections,  the  worms 
were  killed  with  Flemming's  mixture  of  osmic,  chromic,  and  acetic 
acids,  or  with  1  per  cent,  chromic  acid ;  borax-carmine  and  almn- 
carmine  gave  the  best  staining  results. 

The  fluid  of  the  coalom  is  not  homogeneous,  but  contains  a  number 
-of  elements  of  various  kinds,  among  which  the  rather  large  roanded 
cells  are  the  most  conspicuous ;  these  are  the  lymphoid  cells,  and  of 
them  there  are  two  kinds.  Some  have  a  more  or  less  finely  granular 
protoplasm,  and  others  contain  clear  highly  refractive  granules,  which 
-are  colourless;  others  are  still  larger,  and  of  a  yellowish-brown 
colour.  No  membrane  could  be  detected  in  either  kind  of  cell.  They 
exhibit  amoeboid  movements,  and  were  seen  to  undergo  division,  which 
was  direct,  and  preceded  by  a  direct  nuclear  division.  The  author's 
observation  confirms,  therefore,  the  statement  of  Fleming  that  leuco- 
cytes multiply  by  direct  nuclear  division. 

*  Ann.  and  Mag.  Nat  Hiat.,  xv.  (1885)  pp.  128-4  (S  6gB.)- 

t  Aroh.  f.  Naturgescb.  1.  (1884)  pp.  237-56  (1  pi.). 

i  Tom.  cit,  pp.  281-804  (6  pU.). 

§  Arch.  ZooL  Exp^.  et  G^n.,  ii.  (1884)  pp.  417-736  (9  pla.). 

'{I  See  this  Journal,  iv.  (1884)  pp.  51-3. 

^  Jenaiflch.  Zt  itschr.  f.  Naturwiaa.,  xyiii.  (1885)  pp.  319-64  (2  pla.). 
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In  addition,  nuclei  divided  into  four  parta,  where  there  waa  seen 
to  be  gemmation,  followed  bj  constriction. 

After  studying  the  lymphoid  cells  themselyeB,  Eiikenthal  passed 
to  their  origin,  function,  and  changes.  They  were  found  to  arise 
partly  from  connective-tiBSue-cells,  and  partly  from  cells  of  the  body« 
walL  The  larger  rounded  cells  are  derired  from  cells  which  clothe 
the  ventral  vessel  and  the  nephridia :  the  smaller  from  the  body-wall. 
The  brown  or  chloragog^ous  cells  are  derived  from  the  lymphoid, 
and  owe  their  coloured  contents  to  the  dorsal  vesseL  After  moving 
about  for  some  time  they  break  up,  and  their  contents  form  a  blackish 
detritus,  which,  as  it  is  abundant  in  the  region  of  the  nephridia,  may 
be  supposed  to  be  passed  to  the  exterior  by  those  organs. 

After  reviewing  the  work  of  those  anatomists  who  have  busied 
themselves  with  annelids,  the  author  comes  to  the  conclusion  that 
what  he  has  observed  in  TvUbifex  obtains  also  in  other  ringed  worms, 
and  especially  in  the  OligochsBta.  He  has  been  able  lately  to  make 
some  investigations  on  XtmiuxinZiM  uJbedemfantw,  and  Lttfn6nciw  <er- 
restria  ;  in  the  former  he  has  repeated  point  for  point  his  observations 
on  TMfex.  The  study  of  Xrum^nctw  was  more  difficult  in  consequence 
of  the  opacity  of  the  body-wall,  but  here  also  the  lymphoid  cells, 
which  were  somewhat  larger  than  in  TMfeXy  exhibited  similar  phe- 
nomena, and  in  addition  to  the  tetraschistic  mode  of  division 
occasionally  exhibited  three,  five,  or  six  divisions. 

^  Tenacity  of  life  and  Eegeneration  of  Ezoised  Parts  in  £um- 
bricus  terrestris.* — Miss  A.  M.  Fielde  gives  an  account  of  experi- 
ments on  the  tenacity  of  life,  and  describes  the  manner  of  regeneration 
of  excised  parts  in  Immbriciu  terrestris.  She  further  reports  having 
found  a  completely  regenerated  brain,  OBSophageal  collar,  and  sub- 
oBsophageal  ganglion,  ail  of  normal  size,  and  in  normal  site,  in  earth- 
worms, which  had  fifty-eight  days  previously  been  decapitated  at  the 
fifth  segment.  Forty  days  after  decapitation  the  excised  segments 
had  been  regenerated,  and  five  days  after  that  the  blood-vessels  were 
seen  ramifying  on  the  completely  regenerated  pharynx  in  a  normal 
manner,  but  no  brain  was  found. 

Development  of  the  Sexual  Organs  of  Clepsine.t-^Herr  J.  Nus- 
baum  has  arrived  at  the  following  results  from  a  study  of  the  develop- 
ment of  the  generative  organs  in  Ol^pniie  eomplanatcu 

From  the  eight  posterior  endoderm-cells  are  formed  by  pro- 
gressive multiplication  from  before  backwards  numerous  ^  segment- 
cells,"  which  are  arranged  in  pairs,  one  to  each  segment,  on  the 
ventral  side  of  the  body.  These  give  rise  to  seven  pairs  of  spermato- 
blast masses  and  two  pairs  of  ovaries,  the  rest  becoming  dispersed 
through  the  parenchyma  of  the  body ;  this  condition,  transitory  in 
CZepMfie,  recalls  the  permanent  structural  condition  of  many  platy- 
helminths.  The  oviducts  and  vasa  deferentia  are  developed  inde- 
pendently and  appear  to  be  modified  nephridia ;  the  short  transverse 

*  Proo.  Acad.  Nat.  8ci.  Philad.,  1885,  pp.  20-2. 
t  Zool.  Anzeig.,  viii.  (1885)  pp.  181-4. 
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branches  wbioh  oonneot  tbe  testes  with  the  vaa  deferentia  are 
developed  £rom  the  mesodermal  coating  of  the  testes. 

Mnsoles  of  Chsetopoda.* — Dr.  E.  Rohde  finds  that  amongst  the 
OHgocbiBta,  the  Limicolie  have  tbe  simplest  mnscalatore,  the  longi- 
tudinal layer  consisting  of  (onstriped)  fibres  ronning  parallel  to  each 
other.  Each  fibre  has  a  contractile  fibrillar  periphery  and  a  central 
cavity.  In  TerricoliB,  on  the  other  hand,  the— otherwise  similar — 
fibres  are  usually  united  to  form  bundles  with  a  contractile  periphery 
and  an  axial  cavity.  The  feather-like  arrangement  of  fibres  of  which 
ClaparMe  speaks,  was  not  seen  by  Rohde  in  all  species  of  Lumbricus, 
No  bundles  occur  in  the  circular  muscles. 

As  regards  PolychaBta,  Serpula  and  Prottda  have  bundles  of 
longitudinal  muscle-fibres,  as  in  the  typical  TerricoliB.  In  Spirograph^ 
the  bundle  arrangement  is  only  partial,  and  in  all  other  PolychsBta 
investigated  could  not  be  traced  at  all.  In  this  gronp  the  structure  of 
the  fibres  is  as  in  Oligochieta,  and  they  lie  imbedded  in  a  similar 
multinucleate  fibrillar  connective  tissue. 

El]rtra  of  some  Polynoina.t — According  to  Dr.  E.  Jourdan,  these, 
like  Aphrodite,  show  a  cuticle  bounding  their  two  surfitces,  and  a 
hypoderm  beneath  either  surface  connected  by  fibriUsd.  Ghitinons 
disks  may  be  seen  in  process  of  formation  in  the  cnticular  layer.  The 
irregularities  of  surface  are  either  **  warts  "  which  are  large,  prickly^ 
and  without  function,  or  sensory  **  papillae "  which  are  small  and 
circular  in  optical  section,  consisting  of  a  chitinous  cup  (shaped  like 
a  wine-glass  without  a  stem)  covered  by  a  saucer-like  cuticular  cap, 
and  containing  granular  non-nucleate  protoplasm  into  which  pene- 
trates a  nerve-fibril  from  the  fibrillar  layer.  Nerve-cells  were  found 
beneath  the  hypoderm  surrounding  the  fibril,  and  constituting  a  small 
racemose  ganglion. 

Folynoe  torquata  is  phosphorescent,  and  this  phenomenon  is  not 
due,  according  to  Jourdiui,  to  the  numerous  nervous  fibrils  traversing 
the  elytra,  as  Panceri  maintained.  Phosphorescence  here  occurs  in 
definite  regions,  and  is  due  to  cells  of  the  hypodermis  (Jourdan  calls 
it  epidermis)  of  the  inferior  sxahce  of  the  elytra,  which  is  locally 
transformed  into  phosphorescent  mucous  cells.  As  regards  the  internal 
fibrillsB,  they  would  appear  to  be  identical  with  what  ClaparMe 
variously  calls  fibrillar  hypoderm  and  stellate  connective  tissue. 

Hew  Arenicola  from  Arctic  Alaska.^ — Mr.  J.  Murdoch  desoribes 
Areniocla  glacialiM  n.  sp.  from  Arctic  Alaska.  It  is  closely  allied  to 
A.  martfia,  but  has  only  six  setigerous  segments  anterior  to  the  gills» 
and  eleven  gill-bearing  segments  instead  of  seven  and  thirteen. 

Histriobdella  homari.§ — M.  A.  Foettinger  renames  this  worm, 
which  does  not  appear  to  be  a  leech,  HiOriodnlm  hemedenu  After  a  short 
sketch  of  what  has  been  hitherto  known  of  this  form  and  an  acooimt 
of  its  external  characters,  the  various  organs  are  dealt  with  in  detail. 

*  Zool.  Anzeig.,  viu.  (1885)  pp.  135-8. 

t  Ibid.,  pp.  128-34. 

X  Proo.  U.S.  Nat  Mus.,  ni.  (1885)  p.  522. 

$  Arch,  de  Biol ,  v.  (1884)  pp.  431-516  (6  pl».). 
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The  nervoas  system  is  well  developed,  and  oonsista  of  a  oerebral 
mass  and  a  ventral  medulla,  which  is  oloeely  associated  with  the 
epidennis,  and  consists  of  two  cords  with  a  ganglionic  layer ;  on  the 
whole,  the  system  is  comparable  to  what  is  seen  in  the  Arohi- 
annelids,  save  that  it  is  segmented ;  in  every  segment  the  two  cords 
are  approrimated  or  fused,  and  in  the  middle  of  the  swelling  the 
ganglionic  layer  is  sufficiently  well  developed  to  extend  on  to  the 
dorsal  surface ;  in  the  constrictions  the  cords  are  separated  from  one 
another,  and  the  ganglionic  cells  are  small  in  number,  or  altogether 
absent ;  the  swelUngs  correspond  to  the  segments  as  indicated  exter- 
nally, and  to  the  "  segmental  organs." 

There  are  several  sensory  organs ;  there  are  five  anterior  tentacles 
which  seem  to  have  a  tactile  function,  but  they  are  not  hollow  as  are 
those  of  Saccocirrus^  Pdygordius^  or  Protodrilus  ;  on  either  side  of  the 
dorsal  surface  of  the  head  is  a  transverse  ciliated  pit ;  each  of  the 
hinder  appendages  have  a  small  dorsal  appendage  which  is  ovoid  in 
form  and  has  jnuch  the  same  structure  as  the  cephalic  tentacles ;  there 
are  no  eyes. 

The  muscular  system  is  of  the  same  character  as  that  of  the 
Archiannelids ;  there  are  four  pairs  of  locomotor  appendages,  two 
anterior  and  two  posterior ;  they  may  be  moved  in  all  directions,  and 
are  swollen  at  their  free  ends  so  as  to  be  able  to  attach  themselves  to 
foreign  bodies. 

llie  renal  organs  are  paired,  lateral  in  position,  and  ciliated  inter- 
nally; they  are  segmental,  but  there  are  nearly  twice  as  many  as 
there  are  well-deyeloped  segments,  for  in  the  region  of  the  generative 
glands  there  are  two  pairs  in  each  segment.  Notwithstanding  a 
careful  search  the  author  was  unable  to  detect  any  signs  of  a  circu- 
latory apparatus. 

The  sexes  are  separate,  and  the  presence  of  the  glands  causes  a 
dilatation  of  the  posterior  third  of  the  body.  There  are  two  sym* 
metrical  ovaries,  hardly  distinguished  anteriorly^  but  more  or  less 
fused  posteriorly.  There  are  two  sexual  orifices  on  the  ventral  surface. 
The  coelom  is  small,  is  found  in  the  head,  and  extends  into  the 
appendages ;  it  appears  to  be  an  enteroccele. 

After  a  reference  to  the  classification  of  the  Annulata  Suggested 
by  Hatschek,  which  the  author  modifies  by  removing  the  Hirndinea, 
which  he  regards  as  belonging  to  the  Platyhelminthsi  and  (he 
Qephyrea,  the  following  scheme  is  propounded : — 


let  order,  Arohiannelida  {  ffirtriSwMi 
Annelida 


2nd  order,  Chietopoda 


Histriodrilida. 
Saococirrida 

^Arohich»topoda). 
PolycheBta, 
Oligochieta. 

Problematical  Ornn  in  Chloromid».* — ^This  is  described  by 
Dr.  B.  Horst  as  a  dark,  tubular  organ,  lying  above  the  cBSophagos, 
which  is  narrow  anteriorly  whilst  it  broadens  posteriorly  to  meet 

*  Zool.  Anxeig.,  vui.  (1885)  pp.  12-5. 
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the  Btomaoh.  It  is  the  ^*  seoond  (Baophagas "  of  Otto,  bat  has  also 
been  regarded  as  a  gland,  and  as  a  diverticnlnm  of  the  stomach. 
Horst's  observations  lead  him  to  consider  the  organ  as  circulatory. 
Posteriorly  the  stomach  and  gat  form  blood-sinases  between  ,their 
masoalar  and  epithelial  layers,  bat  in  the  anterior  regions  of  the  body 
— here,  as  in  Enchytr8Bid8»--the  same  masoalar  layer  is  prodaced  to 
form  a  definite  blood-yessel.  The  same  arrangement  occors  in  yoaag 
TerebelLe,  bat  in  other  Annelida  is  only  transitory  daring  the  larvd 
period. 

The  blood  in  OhloraomidaB  is,  as  the  name  denotes,  green,  bat  the 
organ  now  in  qaestion  is  mach  darker  than  the  blood.  This  ooloor 
is  dae  to  a  brown  cellnlar  fibrillar  mass  (as  shown  by  sections),  which 
largely  fills  ap  the  lamen  of  the  organ  posteriorly.  This  mass  may 
correspond  to  the  *^  corps  cardiaqae "  of  many  sedentary  Annelida, 
bat  IB  by  Horst  more  partioalarly  compared  with  the  coiled  mass  of 
yessels  described  by  Yejdovsky  in  Enchytneiu  appendiadoHu  as 
springing  from  a  blood-sinas. 

Segmental  Organs  of  Serpola.* — Mr.  W.  A.  Haswell,  opposing 
Clapar^de,  asserts  that  tJie  trne  segmental  organs  in  this  animal ''  are 
entirely  distinct  from  the  so-called  tabiparoas,  and,  thoagh  of  a  simple 
type,  are  not  anlike  those  of  other  Annelids.  They  are  pyriform 
sacs  .  .  .  occarring  in  pairs  in  all  the  segments  of  Uie  abdomen.  They 
open  externally  on  the  sides  of  the  segments  by  slit-like  apertares 
.  .  .  and,  presamably,  open  also  into  the  body-cayity." 

In  Eupomaiu8  these  organs  serve  not  only  as  efferent  dacts  for 
the  generative  products,  bat  as  seats  of  development  for  the  ova. 

Origin  of  the  Hervoas  System  of  Kematodes.t— Prof.  0.  Butschli 
finds  that  the  recent  works  of  A.  Lang  on  the  nervons  system  of  the 
Platyhelminths,  of  Gafi&on  on  Di^tomum,  and  of  Joseph  on  Nematodes 
give  support  to  some  new  ideas  as  to  the  origin  of  the  nervous  system 
of  the  round-worms. 

Lang  has  shown  that  the  nervous  system  of  flat-worms  is  by  no 
means  so  simple  as  has  been  ordinarily  snpposed,  and  that  there  are 
more  than  the  two  longitudinal  ventral  trunks  which  are  commonly 
described ;  Gafi&on  has  found  that  from  the  so-called  cerebrum  there 
arises  on  either  side  a  pair  of  backwardly  directed  longitudinal 
nerves,  of  which  the  better  developed  pair  is  ventral,  and  tiie  other 
dorsal;  just  at  the  point  of  origin  of  the  pairs  there  is  another 
posterior  longitudinal  nerve,  which  extends  along  the  sides  of  the 
body,  and  may  be  known  as  the  lateral  nerve.  These  six  nerves  are 
connected  with  one  another  by  transverse  commissures;  and  at 
certain  points  there  are  plexiform  connections,  similar  to,  though 
much  less  numerous  than  those  found  by  Lang  in  Turbellarians. 
Biitschli  justly  remarks  that  the  arrangements  found  in  the  Trematoda 
seem  to  lead  to  the  peculiar  disposition  of  the  nerve-trunks  which  is 
known  to  obtain  in  ihe  Nematodes. 

The  simple  cerebral  mass  of  flat-worms  may  easily  be  supposed 

^  Zool.  Anzeie.,  viii.  (1885)  pp.  96-7. 

t  Morphol.  Jahrb.,  x.  (1885)  pp.  486-93  (I  pi.). 
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to  lead  to  the  cBSophageal  nervoiia  ring  of  the  roand-worma,  by 
imagining  a  gradual  approximation  of  the  two  ventral  oords,  until  at 
last  they  unite  to  form  a  single  yentral  trunk ;  the  single  dorsal  cord 
may  be  supposed  to  have  arisen  by  a  similar  fusion  of  the  two  dorsal 
nerves.  Attention  is  directed  to  the  important  observation  made  by 
Joseph  that  in  young  Asoarids  there  is  a  distinctly  paired  ventral 
cord,  and  that  between  the  cords  there  are  transverse  anastomosea, 
which  may  be  compared  with  those  found  in  Platyhehninths. 

The  lateral  nerves  appear  to  be  represented  by  remnants  only,  and 
these,  which  are  only  evident  in  the  anterior  region  of  the  body,  pass 
into  the  ventral  cord. 

Although  BUtschli  thinks  that  he  has  been  able  to  bring  together 
evidence  as  to  the  general  relations  which  obtain  between  the  nervous 
system  of  certain  Platyhelminths  and  that  of  the  Nematohelminths, 
he  wishes  it  to  be  distinctly  understood  that  he  does  not  look  upon 
the  present  flat- worms  as  being  the  ancestors  of  the  round-worms,  nor 
does  he  depart  from  the  phylogenetic  views  which  he  expressed  nine 
years  ago. 

Host  of  the  larva  of  Eehinorhynous  olavsBceps.* — This  has 
been  found  by  M.  A.  Villot  in  the  aquatic  larva  of  8iali§  niger.  The 
young  Eekinorhyncu8^hA%  in  a  transparent  cyst  in  the  fat-body  of 
the  insect  It  is  sul>>cylindrical  in  shape,  about  0*56  mm.  long,  and 
differs  from  the  adult  form  only  in  encystment,  size,  transparence,  and 
sexual  immaturity.  There  are  eighteen  hooks  on  the  proboscis, 
similar  to  those  of  the  adult,  and  they  are  set  upon  the  wall  of 
invagination  of  the  proboscis  in  three  reversed  series. 

As  regards  the  lenmisci,  Villot  combats  the  theory  of  M^gnin 
that  these  organs  represent  the  two  intestinal  tubes  of  Distomids. 
"  If  anything  represents  a  digestive  apparatus  in  the  Eckinorhynau 
(larval  or  adult),  it  can  only  be  the  narrow  canal  which  communicates 
with  the  exterior  by  the  terminal  orifice  of  the  proboscis,  traverses 
the  receptacle  and  cephalic  ganglion,  and  finally  passes  into  the  body- 
cavity  to  form  the  suspensory  ligament  of  the  genital  organs." 

Villot  identifies  this  larva  with  that  figured  in  1871  by  Oh.  Robin 
as  a  Nematode  parasite  of  Nephelis. 

Hervous  System  of  TflBni8S.t — The  researches  of  M.  J.  Niemieo 
were  made  on  the  four  following  species  of  Teenta,  viz.  CcBimnis, 
^Uiptica,  serratOy  and  medioeaneUaia, 

The  following  differences  were  noted  between  T.  ecsnuruB  and 
iitrata : — 

1.  Filaments,  very  distinct  in  the  upper  part  of  the  scolex,  are 
given  off  from  the  nervous  ring  of  T.  ierratOy  which,  after  ramifying, 
are  lost  in  the  muscles  of  the  booklets. 

2.  The  eight  descending  branches  of  the  nervous  ring  have 
distinct  points  of  departure,  while  in  T.  ecmurus  they  are  united  in 
pairs  at  Uieir  point  of  origin. 

3.  There  are  no  filaments  which,  issuing  from  the  ring,  go  directly 
to  the  sucker. 

*  Zool.  Anzeig.,  viii.  (1885)  pp.  19-22. 

t  Arch.  Set.  Fhys.  et  Nat.,  xiii.  (1885)  pp.  249-53. 
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4.  Each  sucker  reoeives  from  the  gioglion  two  laienl  nerves, 
each  of  which  oorreepondB  to  a  polygonal  oommiaanre. 

6.  Secondary  ganglia  of  the  inferior  commiasure  giTe  off  diattnet 
branches  for  the  Backers.  Each  Backer  is  then  innerrated  by  four 
nerves. 

The  nervons  system  of  21  eUiptiea  is  mnoh  simpler,  bat  its  stady 
is  more  difficult  from  the  difficulty  of  preparing  sections. 

The  part  of  the  nervous  system  of  T»  mediccaneliaia  abore  the 
superior  polygonal  commissure  has  escaped  the  anihor*B  observa- 
tion. 

From  a  histological  point  of  view  it  is  to  be  noted  that  the  nervous 
fiusciculi  traverse  the  parenchyma  without  being  separated  from  it  by 
a  proper  envelope.  True  ganglionic  cells  have  only  been  found  in 
the  scolex.  The  other  nerve-cells  differ  notably,  and  possess  small 
oval  nudeL 

Anatomy  of  the  Trematoda.* — The  contribution  of  Herr  A.  Looss 
to  the  anatomy  of  the  Trematoda  is  based  on  two  new  species— 
DiBtomum  palUatum  and  D.  reticuhiium — which  were  found  respec- 
tively in  the  bile-ducts  of  Ddphinus  delphis,  and  under  the  integument 
and  between  the  muscles  of  a  shad  from  Costa  Rica. 

The  author  strongly  recommends  the  adoption  of  a  number  of  dif- 
ferent staining  reagents;  he  himself  made  use  of  picro-carmine,  alum- 
carmine,  borax-carmine,  baBmatoxylin,  and  methyl-violet.  The  value 
of  a  number  of  colours  lies  in  their  bringing  out  differentiations 
which  are  never  seen  when  one  staining  fluid  alone  is  used. 

The  body-parenchyma  of  D.  palliatum  is  extraordinarily  thick, 
and  quite  prevents  any  clearing  up  of  the  animal  as  u  whole,  and  it 
was  for  this  reason  that  sections  had  to  be  resorted  to ;  the  primary 
mass  forms  an  exceedingly  well-developed  plexus,  the  cells  of  which 
are  of  various  sizes  and  have  well-marked  processes,  so  that  they  are 
closely  connected  together,  and  the  lacunar  spaces  are  proportionately 
small ;  in  these  last  there  are  to  be  found  the  remains  of  the  primitive 
formative-cells,  which  consist  of  an,  ordinarily,  distinct  nucleus, 
around  which  is  a  slight  amount  of  protoplasm.  Li  the  region  of  the 
organs  imbedded  in  the  parenchyma  the  lacuna  of  the  connective 
tissue  take  on  a  longitudinal  direction  which  runs  parallel  to  the 
contours  of  these  organs,  and  so  gives  the  tissue  a  fibrous  appearance. 

In  the  investigation  of  the  nervous  system,  which  does  not  differ 
in  arrangement  from  that  which  is  ordinarily  found  in  Trematodes, 
dorso-ventral  and  surface  sections  are  to  be  preferred  to  transverse, 
for  in  the  last  the  slight  diameter  of  the  nerve-ends  causes  them  to 
be  indistinct  and  hard  to  distinguish  from  the  surrounding  tissue. 
The  generative  organs  are  of  great  extent  in  sexually  mature  speci- 
mens; as  in  D.  kepaticum  and  some  other  species,  there  is  a  sinus 
genitalis ;  the  function  of  this  is  discussed,  and  the  condusion  is 
come  to  that  in  Distomes  with  laterally  placed  generative  pores  there 
is  a  mode  of  copulation  which  may,  to  put  it  shortly,  be  exactly 
compared  to  what  obtains  in  snails. 

♦  Zeitechr.  f.  Wies.  Zool.;  xli.  (1885)  pp.  390-446  (1  pi.). 


ZOOLOGY  AND  BOTANT,  HICB0600PY,  BTO.  461 

The  specimens  observed  of  JD.  retictdaium  were  seen  to  be  im- 
matore,  not  only  from  the  fact  that  they  were  encapsuled,  bat  from 
the  slight  deyelopment  of  their  generative  organs.  This  species  was, 
however,  seen  to  present  many  considerable  deviations  from  the 
ordinary  type  of  Dtitomum;  it  was  of  considerable  size,  being  twice 
that  of  the  comparatively  large  D.  ptdcherrimum  of  Weyenbergh.  The 
excretory  vessels  and  the  generative  organs  exhibit  a  remarkable 
resemblance  to  those  of  Gestoda;  for  the  former  have  the  terminal 
vesicle  greatly  reduced,  and  the  system  of  vessels  is  greatly  branched, 
while  the  arrangement  of  the  anterior  orifices  calls  to  mind  that 
described  by  Fraipont  in  the  Tetrarhynchi ;  the  atems,  moreover,  is 
simple  and  blind,  and  calls  to  mind  the  same  organ  in  the  Tesniids. 

The  author  foresees  that  the  Distomata  will  have  to  be  broken  up 
into  smaller  groups,  but  he  does  not  think  (and  the  neglect  of 
Dojardin's  classification  supports  his  view)  that  any  reasonable 
method  of  classification  is  to  be  found  in  the  number  or  arrangement 
of  the  suckers. 

Development  of  Balanoglossus  Kowalevskii,  and  the  Aflhiities 
of  the  Enteropneusta.* — Mr.  W.  Bateson  now  gives  an  account  of 
the  later  stages  in  the  development  of  Bdkmoghstus ;  in  the  species 
— B.  Kawalevakii — which  he  examined  there  is  no  Tomarta-stage. 
Shortly  after  hatching  the  transverse  ring  of  cilia  and  the  apical  tuft 
disappear;  the  cilia  on  the  body  increase  in  size,  and  the  tissues, 
probably  from  the  consumption  of  the  yolk-particles,  become  more 
transparent  A  temporary  organ  in  the  form  of  a  tail  arises  from  the 
posterior  ventral  surface,  immediately  below  the  anus*  It  is  richly 
provided  with  large  glands,  and  serves  as  a  strong  sucker ;  it  atrophies 
soon  after  the  appearance  of  seven  gill-slits,  when  the  body  is  long 
enough  to  be  coiled  round  foreign  objects.  The  mouth  is  directed 
anteriorly ;  in  young  specimens  a  rod  of  hypoblast,  solid  in  front,  is 
gradually  constricted  off  from  the  hypoblast  in  the  dorsal  middle 
line  of  the  pharynx ;  the  cells  of  this  rod  gradually  present  an 
appearance  precisely  comparable  to  that  figured  by  Scott  for  the 
notoehord  of  young  lampreys,  and  by  Balfour  for  that  of  young 
Elasmobranchs.  The  author  regards  it  as  comparable  to,  and  hence* 
forward  speaks  of  it  as  a  notoehord ;  '^  this  view  of  its  homology  is 
supported  by  the  presence  in  the  Enteropneusta  of  many  other 
structures  pointing  to  vertebrate  affinities.'* 

The  nervous  system  has  a  canal  and  pore ;  in  the  mode  of  origin 
of  the  mesoblast,  and  the  fate  and  asymmetry  of  the  anterior  coalomic 
pouch,  B<ilanoglo89UB  resembles  the  Ghordata,  and  especially  the 
Cephfldochordata ;  and  the  same  is  true  of  the  atria  and  the  excretory 
funnels ;  on  the  whole,  the  condition  is  that  which  would  be  produced 
by  a  partial  or  arrested  development  of  the  corresponding  structure 
in  ilmpAuxRis.  The  author  regards  Metscbnikoff's  view  that  the 
branchial  structures  of  BatanogloMsua  are  comparable  to  the  openings 
from  the  body-cavity  of  Echinoderms  as  untenable ;  and  he  comes  to 
the  conclusion  that  the  points  of  similarity  with  AmphiogBiu  are  so 

*  Proc.  Boy.  Soo ,  xxxviiL  (1881)  pp.  2S<dO. 
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numerons  and  so  BtrikiDg  that  we  cannot  refuse  to  place  this 
enigmatical  wonn  with  the  Chordata,  of  which  he  tentatively  saggests 
the  following  table : — 

Chordata — nemichorda[ta]  (Enteropneosta). 
nrochorda[ta]  (Ascidians). 
Oephalochorda[ta]  (AmphioxuB). 
Yertebrata. 

Echinodermata. 

Cotton-spinner.* — In  some  further  notes  on  Holothwia  ni^pra  Prof. 
F.  Jeffrey  Bell  gives  a  description  of  fresh  specimens,  and  describes 
some  experiments  with  the  colouring  matter,  which  is  dissolved  oat  of 
their  bodies  by  alcohol ;  this  has  the  same  characters  as  antedonin,  bat 
has  no  distinctive  absorption  bands,  or  has  them  obscured  by  another 
eolouring  matter  which  is  richly  deposited  around  the  attached  ends 
of  the  Guvierian  tubes.  As  the  ejected  tubes  owe  their  difference  in 
thickness  merely  to  the  differences  in  the  packing  of  the  threads,  it 
follows  that  the  elongation  of  the  threads  is  due  to  the  uncoiling  of 
the  connective-tissue  fibres.  The  British  species  appears  to  be  dis- 
tinguished from  the  Mediterranean  H.  poli  by  the  absence  from  its 
suckers  of  the  characteristic  spicules. 

Eohinodermata  of  Ceylon-f — Although  Dr.  A.  Walter  states  that 
this  essay  is  a  "  Beitrag  *'  to  the  paper  by  Prof.  Bell  on  the  same  subject, 
he  makes  several  important  additions  to  the  faxma  of  Ceylon,  from  the 
eoUection  made  by  Hackel  in  1881-2.  A  specimen  of  Ltddia  macut^ 
lata  with  arms  220  mm.  long  was  collected ;  specimens  of  Toxopneu8le$ 
pOeolui  were,  contrary  to  the  statement  of  A.  Agassiz,  found  to  agree 
remarkably  with  one  another,  and  fourteen  were  collected;  on  the 
other  hand,  the  fifteen  examples  of  Hipponoe  variegaia  varied  remark* 
ably.  On  the  whole  thirty-two  species  are  known  to  the  author  (who, 
like  Bell,  failed  to  enumerate  ArUedon  reynaudi^  which  was  long  since 
described  by  Mfiller  and  Troschel  as  coming  from  Oeylon),  and  nine 
of  these  are  first  due  to  Hackel  and  his  collectors,  though  they  are  not 
^  new  species."  We  may  add  that  there  is  every  reason  to  believe 
that  the  number  of  known  Holothuria  will  be  shortly  shown  to  be  fiu* 
more  than  two ;  Dr.  Ondaatje  has  lately  collected  a  specimen  of  Synapia 
beieli  measuring  7  feet  in  length. 

Coalenterata. 

Development  of  Male  Germinal  Cells  in  H^droids.^ — Herr  J. 
Thallwitz  comes  to  conclusions  which  are  not  amte  the  same  as  those 
of  some  of  his  predecessors.  In  opposition  to  Eorotneff  and  Bergh  he 
finds  that  the  neads  of  the  spermatozoa  arise  from  the  nuclei  of  the 
spermatoblasts,  and  not  independently  of  them.  He  cannot  agree 
with  de  Yarenne  that  the  nucleus  does  not  undergo  change ;  on  the 

*  Ptoo.  Zool.  Soo.  Lond.  for  1884  (1885)  pp.  56a-5. 

t  JenaiBch.  Zeitscbr.  f.  NaturwisB.,  xviii.  (1885)4)p.  365-84. 

t  Ibid.,  pp.  385-444  (3  pis.). 
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contrary  its  chaiiges  are  manifold.  Nor,  again,  are  the  spermatoblasta 
multinucleate. 

Spermatogenesis  in  the  hydroids  examined  by  the  author  presented 
the  following  history :  the  primary  spermatoblasts,  which  had  been 
differentiated  from  the  primitive  germ-oells,  and  which  were  distin* 
goished  by  their  rich  supply  of  protoplasm  and  sharply  contoured 
nuclei,  for  a  time  increased  in  number,  but  not  in  size.  When  the 
latter  did  occur  it  was  at  first  only  gradual ;  the  richness  in  proto- 
plasm became  less  well  marked,  and  Uie  nuclei  increased  in  propor- 
tionate size,  so  that  a  matured  testis  seemed  to  be  filled  with  nuclei. 
Later  on  a  change  in  the  nature  of  the  spermatoblasts  was  indicated 
by  the  difference  in  effect  of  staining  fluids  on  the  nuclei,  the  nucleoli 
of  which  were  now  completely  hidden ;  in  fact,  the  nuclei  appeared  to 
be  quite  homogeneous.  As  the  nuclei  changed  the  protoplasm  of  the 
germinal  cell  lost  its  power  of  taking  up  staining  fluids.  It  is  pos- 
sible that  these  two  changes  are  in  causal  connection  with  one 
another,  substances  from  the  protoplasm  passing  into  the  nucleus. 

The  cells  next  divide  into  spermatoblasts,  the  nuclei  of  which 
become  the  head,  and  the  protoplasm  the  elongated  tail  of  the  sperma- 
tozoa ;  the  head  is  ordinarily  highly  refractive ;  the  head  itself  varies 
in  form  in  various  species,  but  in  all  cases  the  nuclear  division  is 
effected  in  an  indirect  manner. 

The  testicular  mass  is  extraordinarily  large  in  hydroids  which 
have  sessile  gonophors,  and  the  number  of  spermatozoa  is  consequently 
very  large ;  it  is  not  difficult  to  correlate  this  with  the  fact  that  the 
producing  mass  remains  fixed,  for  a  number  of  spermatozoa  must  be 
lost  in  the  water  without  effecting  their  function ;  most  hydroid  stocks 
are  dioecious,  or,  in  other  words,  male  and  female  products  are  by  no 
means  in  close  proximity.  The  spermatozoa  and  even  the  spermato- 
blasts are  definitely  arranged,  either  in  chains,  bands,  or  groups. 
The  heads  appear  most  often  turned  towards  the  periphery,  but  in 
SeriukareUa  they  are  grouped  around  the  meshes  of  a  stroma ;  this, 
which  is  of  ectodermal  or  endodermal  origin  according  to  the  structure 
and  position  of  the  testis,  appears  to  be  widely  distributed,  though  not 
always  so  well  developed  as  in  Serttdarelkt,  The  presence  of  stinging 
cells  in  the  testis  of  Clava  is  oonfirmed. 

The  author  expects  that  studies  on  spermatogenesis  in  Medusoid 
forms  will  show  that  the  history  of  development  is  in  them  very  similar 
to  what  he  has  shown  to  obtain  in  hydroid  forms. 

Histology  of  Foxpita  mediterranea.* — M.  M.  Bedot,  who  has 
already  studied  the  Velellide,t  finds  that,  as  in  them,  the  Forpitidsd 
have  the  organ  (central  organ)  which  is  ordinarily  known  as  the  liver, 
formed  of  a  number  of  canals  and  of  a  large  mass  of  cnidoblasts ;  the 
canals  differ  in  structure  in  different  parts,  and  are  not  the  same  as  in 
the  Yelellido,  for  their  cells  are  closely  packed.  The  prominent 
bodies  which  are  amorphous  in  VdeHa  are  replaced  by  well-marked 
granules  and  by  crystals  of  bright  green  colour  (guanin)  in  PorpUa^ 

*  Bee.  Zool.  Suiaae,  ii.  (1985)  pp.  189-94. 
t  See  tbia  Jonmal,  !▼.  (1884)  p.  576. 
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In  the  wftlU  of  the  gAstioiooid  there  is  a  deep  layer  of  yellowiafa 
Halations.  The  crystals  of  goanin  which  were  disoorered  by  Kdlliker 
in  the  white  plate  come  from  the  canals  which  traverse  the  cnidoblast ; 
if,  therefore,  these  elements  give  indication  of  a  renal  organ,  we  mast 
■eat  that  in  the  canals  of  the  central  organ,  and  not  in  the  inferior 
canals  or  those  of  the  white  plate. 

Identity  of  the  two  British  SpjMies  of  Cranea.* — Prof.  W.  <7. 
M'Intodi  gives  reasons  for  believing  that  the  two  British  species 
of  CJyaiiea,  C,  eapiUaia  Esch.  and  (7.  Lamarekii  P6ron  and  Leso.,  are 
identical,  the  latter  being  the  yonng  condition  of  the  former. 

Chromatology  of  Actini8B.t  —  Mr.  C.  A.   MacMunn  finds    in 
Aeiinia  me$embryanthemum  and  other  species  a  colouring  matter  whicb 
is  provisionally  named  actiniohflamatin ;  it  is  distingnished  by   ita 
spectral  characters  and  by  its  chemical  reactions  as  well  as  by  its 
functions,  from  actiniochrome,  for  it  is  respiratory,  whereas  aotinio- 
chrome  has  no  such  function.     A  special  colouring  matter  has  been 
found  in  Sagariia  jNiroMWca,  which  likewise  exists  in  different  states 
of  oxidation.   In  the  mesoderm  and  elsewhere  in  A.  me^enibrfonthemuw^ 
there  is  a  green  pigment,  which  appears  to  be  biliverdin.    Anthea 
eereui^  Bunodei  haUii^  and  Sagartia  helli$  yield  a  colouring  matter 
resembling  chlorofucin;    this  is  derived  from   the  "yellow  cells" 
which  are  abundant  in  their  tentacles  and  elsewhere ;  and  it  is  not 
identical  with  any  animal  or  plant  chlorophyll.     When  **  yellow 
cells  "  are  present  there  appears  to  be  a  suppression  of  those  colouring 
matters  which  in  other  species  are  of  respiratory  use. 

Porifera. 

Structure  of  the  Skeleton  in  the  Anomooladina.^— Prof.  W.  J. 
Sollas  gives  a  preliminary  description  of  the  structure  of  the  skeleton 
in  the  Anomocladina  as  seen  in  Vetulina, 

After  boiling  in  caustic  potash  the  corpuscles  of  Vetulina  are  found 
to  exhibit  the  characters  which  Zittel  first  assigned  to  them.  By 
cutting  frozen  sections,  one  corpuscle  thick,  it  is  seen  that  theie  is  as 
a  rule  but  one  kind  of  node,  only  this  is  not  produced  by  the  union 
of  the  ends  of  the  corpuscular  rays,  but  by  the  centrum  of  the  cor- 
puscles, against  which  the  rays  of  neighbouring  corpuscles  abut. 
About  the  place  of  abutment  the  centrum  throws  out  numerous 
branched  spines,  which  make  interpretation  of  the  structure  difficult. 
In  some  cases  the  centrum  gives  off  rays  on  one  side  only,  and  on  the 
other  side  receives  rays  only.  It  then,  when  isolated,  much  resembles 
the  stellates  of  Hola$tereUa  Carter. 

Hew  American  Fresh-water  Sponge8.§— Under  the  title  'Thoughts 
on  the  SpongidflB*  Mr.  H.  Mills  gives  some  account  of  American 
roonges  of  the  fresh-water  group,  and  describes  some  new  species. 
These  are  as  follows: — Myenia  Everetii,  found  on  Mount  Everett, 

^  Ann.  and  lUg.  Nat  Hist,  xv.  (1885)  pp.  148-9. 

t  Proo.  Bov.  Boo.,  xxxviii.  (1884)  pp.  85-7. 

X  Anu.  and  Mag.  Nat.  Hist.,  xv.  (1885)  pp.  23t>-^  ;  1  fig.). 

§  Proc.  Amer.  Boo.  Micr.  7th  Ann.  Meet.,  1884,  pp.  131-47  (8  figs.). 
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2400  feet  above  tide-water ;  Heteromeyenia  UmgislyliM  with  the  longest 
shafts  to  the  birotulate  spicules  known;  a  varietj  of  H,  Byderi; 
Pleiameyenia  calumeticttBy  P,  Walkeriy  P.  spiniferay  Meyenia  subdmsa^ 
and  M,  MiUsiu 

Hew  Sponges  from  South  Australia.* — Mr.  H.  J.  Carter  de- 
scribes some  new  sponges  from  the  neighbourhood  of  Port  Phillip 
Heads,  South  Australia. 

Esperia  partisitica  n.  sp.  was  found  growing  over  the  skeletal  fibre 
of  a  dead  Psammonematous  sponge ;  it  is  chiefly  characterized  by  the 
free  end  of  the  large  inequianchorate  being  furnished  with  four  teeth. 
Forcepia  colonensia  Carter,  provisionally  described  in  1871,  from  a 
flesh-spicule  dredged  near  Colon.  F,  craasanchorata  n.  sp.  very  much 
resembles  Halichondria  incrustana  in  appearance  and  structure.  In 
Halichondria  scahida  n.  sp.  the  pore-areas  are  circumscribed  and  open, 
through  the  subdermal  cavities,  directly  into  the  large  excretory 
canals,  which  present  circular  folds  throughout  their  course.  Svherttes 
Wilsonin.  sp.  has  no  fleshnspicule,  thus  differing,  among  other  things, 
from  Alqfonium  purpureum  Lam.,  in  common  with  which,  however,  it 
retains  its  colour  after  drying.  Acanihella  cctctiformis  n.  sp.  may  be 
a  ^'variety"  of  the  Asiatic  species.  Chalina  polychotoma  var. 
trichotoma  n.  v.  HalUarca  austraUensU  n.  sp.  is  remarkable  for  the 
fibro-reticulated  structure  of  the  surface.  Luffaria  digitaia  n.  sp.  is 
characterized  by  the  comparative  absence  of  lateral  fibre,  the  small- 
ness  of  the  core  compared  with  the  thickness  of  the  keratose  wall  of 
the  fibre  generally,  the  coarse  open  fibrous  reticulation  of  the  skeleton, 
and  the  red  fleshy  sarcode.  Darwindla  australiensii  n.  sp.  differs  from 
other  species  of  the  genus  in  the  prevailing  number  of  ihe  rays  being 
three  instead  of  four  or  more.  Aplysina  Icevii  n.  sp.  has  a  $mooth 
surface  and  leathery  dark  dermis,  being  without  conuli  and  any 
projecting  filaments  of  the  fibro-skeletal  structure;  it  is  charged 
with  a  large  amount  of  foreign  material,  Pgeudoceratina  duriasinui 
n.  sp.  is  distinguished  by  its  intense  wood-like  hardness  and  the  fact 
that  when  cut  into  the  interior  is  yellow,  but  rapidly  changes  to 
green  and  lastly  to  lead  colour  or  grey.  Pseudoceratina  cratertjformii 
(provisional)  is  allied  in  some  respects  to  Ceratinay  in  others  to 
Halispongia  choanoidea. 

Mr.  Carter  revises  the  order  Psammonemata  which  he  subdivides 
into  three  families — Bubulida,  Hircinida,  and  Pseudohircinida— com- 
prising 19  groups.  Holopsamma  n.  g.  is  a  genus  of  arenaceous 
sponges  without  fibre,  whose  composition  consists  of  foreign  micro- 
scopic objects,  (sand,  &c.),  diffused  in  the  flakes  of  the  parenchymatous 
sarcode.  H.  crasaa  n.  sp.  is  variable  in  form  and  size,  and  chiefly 
distinguishable  by  the  coarseness  and  grittiness  of  the  sand  ;  JET.  IcBvis 
n.  sp.  has  a  comparatively  light  structure.  H.  lamincBfavoaa  n.  sp. 
is  characterized  by  the  globular,  elongated,  or  hemispherical  structure 
radiating  laminiferously  or  in  the  form  of  a  honeycomb,  together 
with  its  dark  brown  colour.    H.  fuliginosa  n.  sp.  is  remarkably 

•  Ann.  and  Mag.  Nat.  Hist.,  xv.  (1885)  pp.  107-17  (1  pi.),  196-222,  and 
301-21. 
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stony,  hard,  coral-like  in  form,  and  of  black  colour.  JET.  turbo  n.  ap. 
itt  chiefly  characterized  by  its  shape.  Sareoeamea  n.  g.  has  the 
same  character  as  HolopMmma,  bat  has  the  saroode  more  or  less 
transformed  into  keratine.  8.  nodosa  n.  sp.  is  the  sole  species 
described.  The  genus  Dysidea  Johnston  is  emended,  and  four 
species  described,  two  of  which,  2).  hirciniformis  and  D.  chalini- 
formisj  are  new.  The  former  resembles  D.  fragilisy  bat  is  coarser 
in  structare.  The  genus  Spongelia  is  also  emended,  and  one  new 
species,  S.  stelladermatci^  described,  with  a  new  species  of  CarteruH 
iipon^ta,  0,  caliciformis. 

The  remaining  groups  of  the  Hirdnida  are  then  dealt  with.  The 
family  Liochrotida  comprises  P^ammonematoas  sponges  on  which 
there  are  no  conuli,  but  in  which  the  keratose  fibre  is  strongly 
developed  and  more  or  less  cored  with  foreign  microscopic  objects. 
Of  new  species  we  have: — Stelospongua flahelU/ormis,  S.  tvhercnUUua 
(provisional)  closely  resembling  S.  levis  in  the  structure  of  the  sandy 
incrustation,  &c.,  the  general  form  is  like  that  of  a  knotted  Chalina. 
Oeelongia  vtmformis  nov.  gen.  et  sp.  affords  an  instance  of  the 
replacement  of  the  natural  sarcodo  by  the  supposed  parasite  Spongio- 
phaga  communis.  Abnormally  developed  ova  were  found  in  situ  wiUiin 
it.  Dactylia  ehaliniformis  n.  sp.  is  a  distinctly  digito-chalina-like 
sponge.  D.  impar  n.  sp.  is  "  frosted  "  white  with  an  incrustation  of 
hyaline  grains  of  quartz.  D.  palmata  n.  sp.  is  a  flattened  variety  of 
D.  ehaliniformis.  The  family  Hircinida  comprises  Psammonematous 
sponges  which  are  conulated  on  the  surface.  Hircinia  solida  n.  sp.  is 
characterized  by  compactness  of  structure,  prevalence  of  sandy  fibre, 
soft,  fleshy,  fibro-reticulated  dermis,  and  dark  colour.  H.  intertexta 
n.  sp.  is  notable  for  the  presence  of  a  microscopic  intertextural  fibre 
filling  up  the  interstices  of  the  skeleton.  H.  flahellopalmata,  H.  com- 
munis, and  H.  pulchra  complete  the  list  of  new  species  for  this  genus. 
The  family  Bibulina  comprises  Psammonemata  having  a  solid  fibre 
chiefly  wiMout  core  of  foreign  objects.  Two  new  species  are  added  to 
this  family : — Euspongia  anfractuosa  n.  sp.  resembles  the  representa- 
tion of  Spongia  cavernosa  (Dnch.  et  Mich.)  and  Hyatt's  photograph  of 
S.  meanariniformis,  Paraspongia  laxa  n.  sp.  is  distinguished  for  the 
scantiness  of  the  fibre  and  its  wide  reticulation,  together  with  the 
black  colour  of  the  dermis. 

The  paper  concludes  with  a  revision  of  the  subdivisions  of  the 
Fam.  Pseudohircinida. 

Protozoa. 

Organi 


gives  a  summary  of  his  views  on  this  subject,  which  have  given  rise 
to  a  considerable  amount  of  discussion.    He  concludes  that 

1.  The  controversy  whether  it  is  proper  in  oases  of  the  fission  of 
Protozoa  to  pronounce  mother  and  daughter  as  one  and  the  same 
individual,  or  as  distinct  beings,  is  purely  verbal.     It  has  a  deeper 

*  Biol.  Centialbl.,  iy.  (1885)  pp.  577-91  and  650-65.    See  Joum.  of  Sd.,  vii. 
(1885;  pp.  204-5. 
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meaning  only  when  we  recognize  that  in  these  nnicellnlar  heings 
there  is  no  **  individnal "  in  the  same  sense  as  in  the  higher  organisms. 
Indeed,  onr  abstract  concepts — such  as  ''generation,"  "mother," 
"daughter" — are  artificial,  and  do  not  correspond  to  anything  in 
nature. 

2.  The  idea  of  a  ''senescence"  of  unicellular  animals  is  not 
tenable.  Ph3r8iologicalIy  speaking,  there  is  a  profound  difference 
between  the  uni-  and  multicellular  organisms  in  the  fSftct  that  the 
latter  only  wear  themselves  out  by  living,  and  proceed  to  a  natural 
death.  The  unicellular  animals  are  never  so  modified  by  the  trans* 
formation  of  matter  that  life  becomes  impossible.  They  have  no 
physiological  death ;  their  bodies  are  immortal. 

3.  Conjagation  in  unicellular  and  fertilization  in  multicellular 
organisms  are  analogous  processes. 

4.  The  body  of  unicellular  organisms  corresponds  to  the  ger- 
minal cells  of  the  Metazoa,  and  sexual  reproduction  of  the  latter 
may,  with  certain  limitations,  be  regarded  as  an  alternation  of  gene- 
rations. We  have  first  a  generation  of  unicellular  organisms — the 
germinal  cells — and  next  a  generation  of  metazoic  individuals,  which 
give  rise  asexually  to  a  generation  of  unicellular  bodies.  We  have, 
in  fact,  an  infinite  series  of  unicellular  generations  side  by  side  with 
individuals  of  a  higher  order,  which  alone  have  a  physiological  end^- 
a  natural  death.  The  unicellular  generations — germinal  cells — are 
potentially  as  immortal  as  the  Protozoa. 

Multinucleated  Protozoa.* — Dr.  A.  Oruber  commences  by  re- 
ferring to  the  now  well-known  fact  that  of  closely  allied  species  of  the 
same  genus  of  Protozoa  some  may  be  uni-  and  others  multi-nuclear. 
Opalina  is  very  remarkable  for  the  large  number  of  nuclei  that  are 
found  in  one  cell.  Maupas  has  lately  described  a  new  form,  Holo^ 
phrya  ohlonga,  in  which  there  are  a  number  of  nuclei;  Idigynui 
elongatua  is  another  holotrichous  infasorian  in  which  sometimes  eight 
or  ten,  and  in  other  cases  nearly  a  hundred  nuclei  are  to  be  observed. 
Among  the  hypotrichous  forms  we  find  Holotricha  lacazei^  JET.  muUi" 
nudeaia,  and  Uroleptua  rotcoviarma ;  here,  too,  the  nuclei  are  small, 
spherical,  and  regularly  distributed  through  the  body.  Nucleoli  are 
sometimes,  but  not  Always,  present.  Gruber,  like  Maupas,  has 
observed  similar  phenomena. 

The  greatest  interest  about  these  forms  is  the  relation  of  the  nuclei 
to  the  processes  of  division  and  conjugation  ;  Maupas  thinks  that,  in 
division,  the  nuclei  are  unaffected,  and  Biitschli  says  the  same  of 
Loxodes  rostrum;  in  Holotricha  saUeUumy  however,  Gruber  observed 
that,  before  division,  there  was  fusion  of  the  nuclei,  and,  as  the 
process  is  temporary  and  short,  he  thinks  it  probable  that  there  is  an 
error  of  observation  on  the  part  of  previous  observers. 

As  has  been  already  reported  in  this  Journal,!  Gruber  has  observed 
more  than  one  nucleus  in  various  species  of  AmoehcB,  and  it  is  quite 

•  Biol.  OntwlW..  iv.  (1885)  pp.  710-7. 
t  Ante,  p.  2G0. 
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certain  that  their  occurrence  is  not  to  he  associated  with  any  deyelop-* 
mental  phenomena. 

In  a  postscript  reference  is  made  to  the  lately  puhlished  work  of 
Entz,*  who  denies  the  accuracy  of  Gruber's  statements ;  it  is  pointed 
ont  that  Omber's  obserrations  were  of  long  duration,  whereas  con- 
jugation takes  but  a  short  time. 

The  author  justly  remarks  that  a  new  field  of  difficulty  in  the 
inyestigation  of  the  Protozoa  is  being  opened  out  to  us. 

FeridinisB.  t — ^I^i**  G.  Elebs  has  investigated  the  structure  of  the 
pelagic  PeridiniflB,  driven  into  the  Gulf  of  Naples  by  a  strong  sirocco. 
Only  a  few  forms  are  found  along  the  coast  among  the  lower  algaa. 
The  marine  ally  themselves  nearly  to  the  fresh-water  forms. 

The  body  is  usually  divided  by  a  transverse  furrow  into  an  anterior 
and  a  posterior  half,  the  two  halves  being  either  equal  or  unequal, 
the  posterior  half  usually  provided  with  a  longitudinal  opening  into 
the  transverse  furrow.  The  superficial  structure  of  the  membranes 
which  give  a  cellulose  reaction  varies  greatly.  While  in  the  young 
state  the  membrane  is  quite  smooth;  spines,  projections,  dec,  are 
formed  at  a  later  period,  the  membrane  becoming  at  the  same  time 
brittle,  which  leads  to  a  breaking  up  of  the  shell.  This  usually 
takes  place  very  regularly,  so  that  the  membrane  appears  to  consist 
of  several  plates,  &ie  number  of  which  is  not  always  constant,  and 
therefore  not  of  the  importance  attributed  to  it  by  Stein.  The  cause 
of  the  brittleness  is  not  known.  From  the  fact  that  the  structures  of 
the  cell- wall  are  gradually  formed,  it  results  that  they  must  not  be 
relied  on  exclusively  for  the  diagnosis  of  the  species.  The  author 
adduces  as  an  instance  Olenoditdum  trochoideum. 

The  peculiar  structure  of  the  membrane  of  species  of  Ceratium  is 
then  described  in  detail.  In  addition  to  this,  the  mode  of  ciliation  is 
characteristic.  Although  Stein,  Gourret,  and  Pouchet  maintain  the 
existence  of  a  whorl  of  cilia,  Klebs  finds,  in  the  marine  as  in  the 
fresh-water  Peridiniie,  only  a  single  cilium  in  the  transverse  furrow ; 
this  is  especially  evident  in  Amphidintum  operctUatum,  The  cilium  is 
here  coiled  round  the  anterior  part  of  the  body ;  the  second  cilium, 
directed  backwards,  has  its  insertion  near  the  first ;  it  is  stretched  out 
at  length  during  movement.  The  author  enumerates  the  species  in 
which  these  cilia  have  been  distinctly  observed.  In  regaid  to  the 
second  cilium,  he  confirms  the  observations  of  ClaparMe,  Lachmann, 
and  Pouchet. 

The  internal  organization  of  the  marine  and  fresh-water  Peridiniie 
is  very  similar.  There  is  always  a  nucleus,  ard  its  structure  is  very 
characteristic.  It  contains  parallel  nuclear  threads,  which  separate 
into  distinct  rods  when  laid  in  water.  No  nucleolus  could  be  detected 
in  species  of  Ceratium,  nor  in  Glenodinium  ohliquum.  The  peculiar 
structures  taken  by  Stein  for  germinal  globules  are  widely  distributed, 
but  the  author  is  unable  to  itate  anythmg  with  certainty  with  regard 

*  See  thid  Journal,  ante,  p.  80. 

t  Bot.  Ztg.,  xlii.  (1884)  pp.  721-33,  737-45  (1  pi.).  See  this  Journal,  iv. 
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to  their  nature.  He  considers  that  they  must  be  either  parasitic 
Peridinio  or  endogenous  buddings.  There  are  generally  found  din- 
tomin-bodies  of  definite  form ;  but  their  form  and  arrangement  differ 
widely  in  the  different  species.  Pure  green  Peridini»  were  never 
seen.  Besides  these  coloured,  there  are  also  colourless  species  or 
varieties,  such  as  Peridinium  divergeru  and  Diplo}f$ali9  lenticula ; 
Gourret  describes  colourless  forms  of  Ceratium.  Starch-grains  (even  in 
one  colourless  species^  and  yellow  and  red  drops  of  oil,  occur  in  vary* 
ing  quantities ;  definite  eye-spots  could  not  be  detected.  The  so- 
called  contractile  vesicles  described  by  Stein  are  nothing  but  ordinary 
vacuoles. 

As  in  the  fresh-water  forms,  the  propagation  of  the  marine  also 
takes  place  by  longitndinal  division.  Usually  this  occurs  when  at 
rest ;  after  the  division  is  completed,  the  cell-wall  bursts,  and  the 
products  of  division  escape  invested  in  jelly.  This  division  is  more 
or  less  oblique,  and  one  of  the  segments  lies  therefore  higher  than  the 
other.  The  division  is  sometimes  incomplete ;  and  from  this  result 
the  so-called  "  copulation  conditions  "  of  Stein.  The  apposition  of 
two  individuals,  as  observed  by  Pouchet,  is  no  copulation,  but  a 
biological  phenomenon,  an  adaptation  to  pelagic  life,  which  leads,  in 
several  forms,  to  the  formation  of  chains.  Another  peculiarity  of  the 
Peridiniad  is  the  frequent  excoriation,  the  course  of  which  the  author 
describes ;  and  which  takes  place  especially  on  any  change  in  the 
vital  conditions,  as  the  result  of  rapid  encysting. 

With  reference  to  the  classification  of  the  Peridinias,  the  author 
objects  to  splitting  them  up  into  a  number  of  new  genera,  as  Stein 
proposes,  depending  on  the  comparative  structure  of  the  cell-wall ; 
and  considers  it  preferable  to  retain  the  old  limits  of  the  genus 
Peridinium,  He  also  differs  altogether  from  the  suggestion  of  Stein  and 
Pouchet,  of  an  alliance  with  the  Noctiluc®,  and  maintains  his  previous 
view,  according  to  which  the  Peridinice  behave  as  algad  in  their 
structure  and  history  of  development,  and  must  be  placed  in  the 
Thallophytes.  Forms  like  ExuviaeUa  marina  and  Prorocenirum 
present  a  passage  to  those  alga  which  occur  as  yellow  cells  in  so 
many  Badiolaria  and  other  animals.  It  cannot,  however,  be  denied 
that  the  Peridiniad  exhibit  also  some  relationships  to  the  remarkable 
middle  group  of  the  Flagellata ;  organisms  like  Bosuviaella  and  ProrO" 
centrum  presenting  resemblances  in  the  form  of  the  bedy,  the  attach- 
ment of  the  cilia,  and  the  diatomin,  to  the  Cryptomonads ;  although 
Bergh  has  shown,  in  the  case  of  Proroeentrumy  that  the  relationship  is 
not  sufficient  to  indicate  a  direct  descent  of  the  PeridiniaB  from  these 
Flagellata. 

Marine  FeridinisB.*— M.  6.  Pouchet  describes  a  number  of  marine 
PeridiniflB,  among  which  Protoperidinium  viride,  Olenodinium  Miquum^ 
Oymnodinium  pmvieeuluSf  crassum,  teredo^  pseudonoctiluca,  and  archi" 
medis  are  new.  He  discusses  the  systematic  position  of  the  group, 
and  points  out  that  they  approach  plants  in  having  an  envelope  of 
cellulose,  diatomine,  or  even  chlorophyll,  and  two  flagella,  like  the 

*  Joum.  Anat.  et  Pbybiol.  (Bobiii),  xxi.  (1885)  pp.  28-88  (3  pU.). 
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zoospores  of  algas.  On  the  other  hand,  certain  forms  which  it  is 
impossible  to  separate  from  the  rest  have  characters  which  are  essen- 
lially  animal.  NoctiluccB  absorb  living  prey  [as  do  carnivorons 
plants],  others  having  urticating  organs,  eyes,  a  myophanous  layer, 
and  so  on.  Thought  till  lately  to  multiply  only  by  fission,  they  are 
now  known  to  form  cysts  or  to  pass  into  a  fixed  stage,  in  which  they 
live  parasitically  on  animals.  It  is  to  be  borne  in  mind  that  we  do 
not  yet  know  the  whole  life-cycle  of  any  one  form. 

Tintinnodea.* — Prof.  G.  Ents  points  out  that  Fol's  recent  publi- 
cations of  1883  on  this  family  are  in  accord  with  the  views  put 
forward  in  his  (Entz's)  criticism  of  1884  on  Fol's  earlier  works  on  the 
same  subject,  the  later  contributions  of  Fol  having  been  unknown  to 
him.  As  regards  the  peristome,  Entz  still  agrees  with  Stein  and  dis- 
agrees with  Fol. 

Variability  and  Mode  of  Seproduction  of  Ceratium  hirundi- 
nells.f — Prof.  H.  Blanc  describes  at  length  the  variations  that  Ceror 
Hum  hirundindla  O.  F.  Muller  undergoes,  and  affirms  that  in  all 
cases  reproduction  is  effected  by  fission,  the  nucleolus  dividing  first, 
then  the  nucleus  and  afterwards  the  whole  animal.  The  author  also 
shows  that  C,  reHcukUum  Imhof  is  but  a  phase  in  the  cycle  6f  varia- 
bility of  C,  hirundineUa  Mull. 

Hew  Infa8oria.t — Br.  D.  S.  Eellicott  gives  the  chief  results  of 
his  study  during  the  previous  year  of  American  Infusoria,  enumerates 
the  species  he  has  succeeded  in  identifying,  and  describes  the  follow* 
ing  new  species : — Scifphidia  ovata  n.  sp.  differs  from  S.  indinans  in 
form,  in  being  of  much  smaller  size,  and  in  taking  a  nearly  globular 
form  when  contracted ;  it  differs  from  S.  fromentdlii  in  being  much 
smaller,  in  the  character  of  the  ectoplasm,  in  wanting  the  longitudinal 
plications  on  the  attenuate  posterior  part  of  the  body  and  smooth 
surface  above.  Epistylls  fugitans  n.  sp.  appears  to  possess  characters 
in  common  with  both  E.  pyri/ormis  and  E.  tubifici$  of  D^Udekem ;  but 
it  is  much  smaller  than  either  and  its  surface  is  coarsely  striate.  Opet'' 
cularia  eUmgaia  n.  sp.  should  be  compared  with  0.  sientorium  and  O. 
cyUndratay  from  both  of  which  it  differs,  whilst  being  of  the  same  size 
as  the  former.  0.  mgosa  n.  sp.  is  quite  distinct  in  the  characters  of 
the  zooid  and  pedicle,  as  well  as  in  Uie  position  of  the  zooids  clustered 
at  the  summit  of  the  branches.  Pyzicola  striata  n.  sp.  is  considered 
new  mainly  because  the  lorica  is  anteriorly  so  clearly  striate  and  the 
posterior  termination  of  the  lorica  peculiar.  Stylohedra  lenticula  n.  g. 
et  sp. ;  "  the  single  specimen  for  which  the  genus  is  founded  might 
have  been  referrod  to  Lagenophrys  by  simply  emending  its  formula ; 
it  is,  however,  structurally  distinct  from  that  genus." 

Hew  Yortioella.§ — Dr.  A.  C.  Stokes  describes  a  new  Varticella 
(F.  rhahdophora)  obtained  from  a  vessel  of  water  containing  some 
dead  leaves.    Its  principal  characteristic  is  that  the  body  is  doUied  by 

*  Zool.  Anzeig.,  viii.  (1885)  pp.  163-4. 
t  Bull.  Boo.  Vaudoise  6ci.  Nat,  xx.  (1885)  pp.  SO.'Uld  (1  pi.). 
X  Proc.  Amer.  8oc.  Micr.  7th  Ann.  Meet,  1884,  pp.  110-24  (1  pi.). 
§  The  Microscope,  v.  (1885)  pp.  34-6  (2  figs.). 
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what  seems  to  be  a  muoilaginous  investment  crowded  by  slightly 
eurred  bacilliform  rods.  This  coating  is  usually  much  deeper  than 
the  width  of  the  spaces  between  the  transverse  striations  which  also 
ornament  the  zooid.  The  bacteriform  bodies,  1/12000  in.  in  height, 
are  only  visible  with  a  power  of  600  diameters.  They  are  usually 
extremely  abundant,  being  scattered,  or  arranged  in  irregularly  dis* 
posed  clusters  formed  of  several  rods  lying  parallel  to  each  other. 

Structure  of  Reticular  Bhizopods.* — M.  de  Folin  finds  that  in 
all  Rhizopods  the  protoplasm  has  mixed  with  it  foreign  corpuscles, 
mineral  or  vegetable ;  by  the  addition  of  these  the  protoplasm  becomes 
"  rhizopodic  sarcode."  The  deep-sea  explorations  have  resulted  in  the 
discovery  of  a  form  for  which  the  author  proposes  the  name  oiBathy^ 
hiopsisj  which  has  the  power  of  producing  a  secretion,  and  of  causing 
the  envelope  of  the  organism  to  pass  through  four  stages,  which  are 
distinguished  respectively  as  submembranous,  membranous,  sub- 
chitinous,  and  chitinous.  These  envelopes  or  tunics  appear  to  be 
found  in  all  reticular  Rhizopoda  As  we  ascend  the  series  we  observe 
more  and  more  well-marked  efforts  on  the  part  of  the  animal  to  defend 
itself  from  the  dangers  which  threaten  it.  If  it  is  naked  it  hides  in 
some  cavity ;  if  it  is  half-naked  it  partly  covers  itself  with  grains  of 
sand,  fragments  of  spicules  and  so  on ;  in  some  cases  it  presents  a 
completely  solid  surface.  The  secretion  cements  the  spicules  together, 
and  may  be  known  as  the  sarcoderm ;  in  all  forms  the  protoplasm  is 
essentially  similar,  the  sarcoderm  alone  alters  in  character. 

The  author  distinguishes  nine  tribes ;  which  he  calls  the  naked, 
the  half-naked,  the  muddy  (*'  vaseux"),  the  sticky  (''p&teux"),  the 
Globerinaces,  the  Spiculacete,  Arenaoe®,  porcellanous,  and  vitreous. 

Marine  OregarinidsB.f — A  full  description  of  new  Gregarines 
found  in  the  Oulf  of  Naples,  is  given  by  Dr.  J.  Frenzel.  They  com- 
prise CaUyntrochlamys  PhroninuB,  Chregarina  Salpce^  O.  Dromice,  O. 
Clausiif  O,  NiccecB,  O,  OapreUoB^  and  O.  canformii. 

Hew  Oregarine.^ — Dr.  E.  Witlaczil  discovered  in  the  body-cavity 
and  fat-body  of  male  larvsB  of  Aphis  (Hyalopterua)  arundinis  a  new 
Gregarine  {Neozygites  Aphidis).  It  is  smaU,  round,  and  grey  in 
colour,  and  has  a  thin  and  quite  plain  cuticle  of  simple  contour,  a 
granular  endoplasm,  and  a  scarcely  noticeable  finely  granular  exo- 

Slasm.  Many  nucleus-like  clear  bodies  occur  in  the  endoplasm. 
lopulation  takes  place  as  follows:  two  individuals  approach  each 
other  and  at  the  point  of  contact  undergo  resorption  of  cuticle,  allow- 
ing the  cell-contents  to  fuse  to  an  oval  mass.  The  nucleus-like  bodies 
during  copulation  remain  behind  in  either  animal  and  perhaps  even- 
tually disappear.  Three  concentric  cuticles  are  secreted  by  the  con- 
tents of  the  syzygium.  The  renmants  of  the  old  individuals  are  then 
cast  off.  The  process,  of  spore-formation  unluckily  could  not  be 
observed. 

*  Comptes  Rendus,  xoix.  (1884)  pp.  1127-30. 

t  Arch.  f.  Mikr.  Auat.,  xxiv.  (1885)  pp.  545-88  (2  pb.). 

X  Ibid.,  pp.  599-603  (1  pi.). 
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HsBmatozoa  in  Cold-blooded  Animalfl.* — Prof.  B.  Danilewsky 
has  discoverod  a  new  HaBraatoasoon,  which  he  calls  Hcemogregarina 
(cistadinia)  SUphanowi.  It  is  monocellular  and  worm-like,  and  is 
'*  indispntablj  an  intracellular  parasite  in  the  rod  blood-oorpusdes  of 
Emy8  iutaria"  Danilewskj  compares  the  animal  with  the  Cytozoa  of 
Lankester,  and  has  no  doubt  that  the  latter's  view  as  to  Dr^xmidiumf 
&c.,  is  correct. 

Artificial  Division  of  Infu8oria.t — Prof.  M.  Nnssbaom  has  ob- 
tained some  interesting  results  as  to  the  regeneration  of  unicellular 
organisms. 

He  divided  an  Oxytricha  into  two  halves  either  longitudinally  or 
transversely  and  found  the  edges  at  the  point  of  division  were  soon 
surrounded  with  new  cilia.  Notwithstanding  that  sometimes  some  of 
the  body-substance  or  even  a  nucleus  was  lost  during  the  operation, 
the  two  halves  became  normal  animals  with  four  nuclei  and  the 
characteristic  ciliary  apparatus.  The  anterior  portion  formed  a  new 
hinder-part,  and  the  right  half  a  new  left.  The  complete  organisms 
thus  furmed  again  developed  by  spontaneous  division ;  one  Oxytricha 
after  being  cut  in  halves,  produced  ten  normal  individuals,  all  of 
which  afterwards  became  encysted.  Even  pieces  of  unequal  size  grew 
again,  but  those  without  a  nucleus  appear  to  have  no  such  vital  power ; 
so  that  a  nucleus  seems  to  be  essential  to  the  retention  of  the  regene* 
rative  power  of  a  cell.  Parts  with  nuclei  may,  however,  not  recover 
if  the  healing  of  the  injured  portion  does  not  take  place  quickly 
eoough.  This  was  observed  in  experiments  with  multinucleated 
OpalincB,  but  not  with  multinucleated  vegetable  cells. 

These  experiments,  Herr  Nussbaum  considers,  demonstrate  that 
it  is  possible  to  divide  every  cell  artificially  if  the  proper  conditions 
for  the  experiment  are  discovered.  He  also  says,  '*  That  which  FoFs 
observations  first  taught  us  and  which  was  insisted  upon  by  Pfluger 
and  Strasburger,  viz.  that  the  egg-cell  is  potentially  a  multiple  of 
individuals,  is  by  these  experiments  still  further  extended.  All  the 
energy  developed  by  the  cell  is  attached  to  a  divisible  substratum. 
The  power  of  division,  the  potential  capacity  for  increase  of  the  indi- 
vidual cells,  is  not  only  present  during  natural  division  or  the  processes 
that  precede  it,  but  is  present  at  all  times." 

Simultaneously  with  Herr  Nussbaum's  experiments,  Dr.  A.  Gruber  X 
has  artificially  divided  SterUor  cwruleus.  When  divided  transversely 
through  the  centro  the  posterior  section  in  twelve  hours  developed  a 
new  peristomial  area  with  the  large  cilia  and  oral  spiral.  The  part  con- 
taining the  mouth  also  added  a  new  posterior  portion.  A  longitudinal 
division  through  the  peristome  was  followed  by  the  same  regenerativo 
process,  two  complete  peristomes  being  again  formed.  Pieces  smaller 
than  a  half  also  again  formed  complete  individuals,  though  it  could 
not  be  determined  whether  this  occurred  in  the  case  of  pieces  not  con- 
taining any  portion  of  a  nucleus.    That  even  a  small  remnant  of 

*  Arab.  f.  Mikr.  Anat.,  xxiv.  (1885)  pp.  588-98. 

t  SB.  Niederiheinisch.  Gesell.  f.  Natur-  und  Heilkande.  1884,  pp.  259-63. 
J  BioL  CentralbL,  iv.  (1885)  pp.  717-22.    See  Naturfowcher,  xviu.  (1885) 
pp.  93-i. 
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'^^ ->:  nuclear  sabstance  is  sofBcient  for  the  formation  of  a  complete  nacleus 

';  -  >  Vi.  is oertain ;  it  appears,  however,  that  coil-protoplasm  can  only  produce 

-'Z^'Aj'i*  its  like  and  neyer  nuclear  protoplasm. 

^  :.>  7  ...  Dr.  Gruber  also  found  that  if  the  divided  parts  of  a  Sienior  yretQ  not 

■if  crs,  r;  completely  separated,  they  generally  tore  themselves  apart,  sometimes 

^-'.^nfT*:  hy  rotating  in  opposite  directions.     If  the  cut  was  not  very  deep, 

monstrous  forms  might  be  produced,  as  for  instance  with  two  com- 

-^f^.  plete  anterior  or  two  posterior  portions.     If  an  incision  is  made  so 

^'      '^  as  to  leave  a  bridge  uniting  the  two  parts  the  same  phenomenon  is 

*  -— ^*'  seen  as  in  animals  which  are  about  to  divide  spontaneously,  the 

movements  of  the  anterior  and  posterior  halves  being  in  accord  so 

'-'/'^  long  as  even  only  a  thread  of  protoplasm  unites  them. 

"'  "-'^'  The  Stentors  are  specially  suitable  for  these  experiments,  on 

^'*-'-  account  of  their  large  size,  and  the  clearness  with  which  the  synchro- 

'  '^''  nous  movements  of  the  large  peristomial  cilia  on  the  divided  portions 

•  - -^  can  be  observed. 
-t:  •  •*  If,"  says  Dr.  Gruber,  "  a  narrow,  even  thread-like  connection  is 

sufScient  for  the  loosely  connected  pieces  to  act  as  one  physiological 
individual,  it  proves  that  the  nervous  conditions  are  not  restricted  to 
definite  paths,  but  that  spontaneity  governs  every  protoplasm-element 
equally.  There  can  be  no  definite  central  organ,  but  each  portion  of 
protoplasm  is  central  organ  and  conductor  in  one,  i.  e.  the  nervous 
power  in  the  substance  of  the  coll  is  diffused.  It  is  thus  com- 
prehensible that,  for  instance,  a  Fo2tKM;-colony,  where  the  numerous 
individuals  are  united  by  bridges  of  protoplasm,  can  behave  in  their 
movements  as  a  single  individual,  swimming  backwards  or  forwards  as 
required,  revolving,  stopping,  and  so  on.  I  am  convinced  that  here 
these  bridges  servo  more  for  the  establishment  of  a  nervous  unity 
than  for  the  mutual  nourishment  of  the  separate  organisms," 

Gruber's  experiments  on  healing  agree  with  and  confirm  those  of 
Nussbaum ;  but  he  cannot  accept  his  conclusions,  even  though  unable 
to  offer  any  suggestion  in  their  stead. 


_t  4.    •      W 
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BOTANY. 

A.    QENEBAL,  including  the  Anatomy  and  Physiology 

of  the  Phanerogamia. 

a.  Anatoxny.* 

Continuity  of  Protopla8m.t— -Dr.  E.  Tangl  describes  observations 
on  this  subject  made  on  the  bud-scales  of  the  onion,  by  preparations 
in  sulphuric  acid,  using  soluble  anilin-blue  as  tlie  staining  reagent. 

The  transverse  and  lateral  walls  of  the  epidermal  cells  of  both 
outer  and  inner  side  of  older  scales  are  evidently  pitted  even  when  not 

*  This  subdi vision  contains  (1>  Gell-etraoture  and  Protoplasm  (including  the 
Nuolens  and  Cell-division) ;  (2)  Other  Cell-contents  (including  the  Cell-sap  and 
Chlorophyll);  (3)  Secretions;  (()  Structure  or  Tissues;  and  (5)  Structure  of 
Organs. 

t  SB.  K.K.  Akad.  Wiss.  Wien,  xc.  (1884)  pp.  10-38. 
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ariifioially  swoUeii.  By  dilate  salphnrio  aoid  and  a  staining  reagent, 
the  closing  membrane  of  the  pits  is  shown  to  possess  a  different  con- 
stitution from  that  of  other  parts  of  the  cell-walL  If  more  concen- 
trated acid  is  used,  the  staining  then  shows  that  the  dark-colonred 
protoplasmic  threads  which  fill  np  the  pit-canals  are  united  bj  a 
lighter-coloured  slightly  refracting  connecting  piece.  A  peculiar 
appearance  of  "varicosity"  presented  by  some  of  these  connecting 
threads  the  author  attributes  to  their  assuming  occasionally  the  form 
of  hollow  cylinders.  A  third  mode  of  combination  presents  the 
Appearance  of  a  direct  communication  of  the  protoplasmic  bodies 
through  the  o|  en  pits  after  the  resorption  of  the  original  sieve-like 
closing  membrane.  The  protoplasm  of  the  entire  epidermis  is  there- 
fore not  broken  up  by  the  cell-walls,  but  forms  a  connected  symplasm. 
In  the  long  narrow  colls  the  nucleus  often  presents  the  appearance  of 
a  plug  filling  up  the  cavity,  while  in  the  broader  cells  it  has  retreated 
to  the  outer  cell-wall. 

For  observing  the  physiological  phenomena,  sections  made  by  a 
sharp  knife  were  laid  in  moist  saw-dust  in  a  closed  zinc  box,  and 
examined  after  12  or  15  houra  The  result  of  median  sections  was 
that  in  the  8-5  layers  next  the  wounded  surface,  layers  of  protoplasm 
formed  on  the  lateral  walls  next  the  cut  surfistce,  the  nucleus  passing 
over  into  them ;  while  at  a  greater  distance  these  "  traumatropic " 
collections  of  protoplasm  were  only  faintly  displayed.  A  gradually 
decreasing  irritation  from  cell  to  cell  is  therefore  conveyed  by  the 
exposure  of  the  lateral  walls ;  this  irritation  extending  uniformly  to 
a  distance  of  about  0  *  5  mm.  The  author  considers  that  this  irritation 
cannot  be  the  result  of  a  molecular  or  mioellar  vibration  of  proto- 
toplasm,  as  supposed  by  Nageli  and  Strasburger ;  but  that  it  results 
from  the  continuity  of  the  protoplasm  in  the  epidermal  tissue. 

Similar  phenomena  are  presented  when  transverse  and  portions  of 
lateral  walls  are  exposed  by  transverse  sections  at  right  angles  to  the 
median  direction,  the  protoplasm  collecting  on  the  transverse  walls 
and  the  nucleus  passing  into  it,  the  extent  of  the  irritation  being  also 
nearly  the  same. 

The  author  thinks  that,  in  normal  conditions  of  the  protoplasm, 
the  nucleus  is  subject  to  movement  in  a  definite  direction  independent 
of  the  circulation  ;  and  that  there  is  no  direct  connection  between  the 
traumatropic  change  of  position  of  the  nucleus  and  of  the  protoplasm. 
No  formation  of  cork  takes  place  on  the  wounded  surfaces,  the  healing 
being  effected  by  the  excretion  of  a  hyaline  substance  related  chemi- 
cally to  protoplasm. 

The  continuity  of  protoplasm  is  more  clearly  demonstrated  in  the 
parenchymatous  tissue ;  bat  here  the  irritation  does  not  result  in  any 
change  of  position  of  the  protoplasm. 

Structure  and  Division  of  the  Cell-nucleus.* — In  continuation 
of  previous  observations,  M.  L.  Guigoard  finds,  even  in  very  early 
stages,  two  rows  of  microsomes  in  the  nuclear  threads ;  and  from  this 
he  concludes  that  the  segmentation  of  the  microsomes  precedes  that  of 

•  Bull.  Soc  Bot  LyoD,  1884,  11  pp.    See  Bol.  Centralbl.,  xxi.  (1885)  p.  76, 
and  this  Joiunal,  ante,  p.  262. 
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ihe  proioplasmic  matrix  of  the  threads.  At  the  nuolear-plate-stage 
the  microsomes  are  very  indistinctly  defined,  in  consequence  of  the 
contraction  of  the  segments  and  the  large  amount  of  nutrition  they 
require  during  the  division  of  the  nucleus;  this  nutrition  being 
essentially  at  the  expense  of  the  nucleoli,  the  substance  of  which 
passes  oyer  during  division  into  that  of  the  threads,  and  enters  at  a 
later  period  into  tiie  daughter-nuclei,  where  it  forms  fresh  nucleoli. 

The  microsomes  of  animal  cells  show,  before  division  of  the 
nucleus,  a  rayed  arrangement,  the  amphiaster,  at  the  two  poles  of  the 
future  spindle.  The  only  plant  in  which  a  similar  phenomenon  is 
known  is  the  snowdrop,  where  it  was  observed  by  Strasburger.  As 
regards  the  processes  which  take  place  in  the  cytoplasm  during  the 
division  of  the  nucleus,  the  author  has  observed  an  evident  radial 
striation  round  nuclei  which  were  about  to  divide,  and  round  the 
poles  of  the  nuclear  spindle  in  the  embryo-sac  of  Lilium, 

In  all  cases  which  have  come  under  his  observation  the  author 
has  detected  the  longitudinal  splitting  of  the  segments  of  the  thread. 

Division  of  the  Cell-nuoleus  in  Tradescantia.* — M.  E.  Berui- 
moulin  gives  the  following  process  for  examining  the  division  of  the 
nucleus  in  pollen-mother-cells,  staminal  hairs,  and  strips  of  young 
epidermis.  After  killing  by  immersion  for  some  minutes  in  concen- 
trated alcohol,  the  object  is  coloured  by  an  aqueous  solution  of 
methyl-green,  then  placed  in  dilute  glycerin,  and  finally  in  more 
concentrated  glycerin.  In  the  hairs  on  the  filaments  of  TradescarUia 
virginica  he  finds  the  striated  condition  of  the  protoplasm  in  the  last 
stages  of  the  division  of  the  nucleus,  which  had  not  been  observed 
before,  approaching  that  found  by  Strasburger  in  the  division  of  the 
nucleus  in  the  mother-cells  of  the  stomata  of  Iris  pumUa* 

Behaviour  of  the  Hucleus  after  DiYi8ion.t  —  Dr.  F.  Schwarz 
traces  the  changes  undergone  by  the  cell-nucleus  after  division,  by 
observing  the  appearance  presented  by  it  in  a  series  of  cells  gradually 
at  a  greater  distance  from  the  punctum  vegetaiionis.  The  staining 
from  Beale's  carmine  becomes,  under  these  circumstances,  gradually 
weaker,  the  size  and  amount  of  the  chromatin  gradually  decreasing. 
The  nucleus  also  increases  in  size,  changing  its  globular  or  ellipsoidal 
to  a  discoid  or  lenticular  form,  finally  again  decreasing.  The  mass 
of  the  nucleoli  undergoes  at  the  same  time  similar  changes.  These 
changes  are  explained  by  the  author  by  a  hypothesis  of  an  inter- 
change of  nutrient  material  between  the  nucleus  and  the  cytoplasm 
on  the  one  hand,  and  between  the  nucleus  and  the  nucleoli  on  the 
other  hand ;  the  nucleoli  being  spots  in  which  the  nutrient  chromatin 
is  reproduced. 

Morphology  of  Chloroph7ll-grains.t~Dr.  A.  Tschirch  gives  a 
brief  rAume  of  his  previously  published  conclusions  respecting  the 
nature  of  chlorophyll-grains,  and  the  grounds  of  his  dissent  from 
some  of  the  statements  of  Schmitz,  Meyer,  and  others. 

•  Ball.  Soc.  R.  Bot.  Belj^que,  sxiii.  (1884)  8  pp.  (2  pis), 
t  Cohn's  Beitr.  Biol.  Pflanzen,  iv.  (1884)  pp.  79-93. 

X  8B.  Gesell.  Naturf.  Freunde,  Berlin,  1884,  pp.  72-7.  See  this  Journal,  ir. 
(1884)  pp.  415,920. 
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Soluble  Yellow  Pigment  in  the  Petals  of  Papaver  *— In  the 
yellow  oell-sap  at  the  muse  of  the  petals  of  Papaver  pyrenaicum^  I>r. 
A.  Weiss  finds  that  alcohol  causes  a  yellow-green  precipitate,  con* 
sisting  partly  of  amorphous  grannies,  partly  of  large  cnrred  crystalline 
needles.  Similar  stractnres  are  also  precipitated  by  eolations  of 
iodine,  chloride  of  iron,  nitrate  of  silyer,  and  chloride  of  platinnm. 
A  similar  phenomenon  is  also  presented  by  P.  Burzeriu 

Spontaneous  Movements  of  Pigment-bodies,  t — Dr.  A.  Weiss 

recoids  peculiar  spontaneoas  amoeboid  movements  which  he  has 
observed  in  the  yellow  pigment-bodies  of  the  perianth-leaves  of  Iris 
KamorensiSf  which  are  separated  by  narrow  colourless  intermediate 
zones.  Those  pigment-bodies,  which  lie  on  the  outer  walls  of  the 
cells,  creep  about  with  constant  changes  of  their  form  and  internal 
structure,  putting  out  protuberances  and  again  retracting  them,  their 
substance  varying  in  its  homogeneity  and  in  the  fineness  or  coarseness 
of  its  granulation.  Vacuoles  are  also  constantly  making  their  appear- 
ance and  -again  disappearing.  Similar  striking  movements  and 
changes  of  form  were  observed  in  the  colouring-matters  of  the  flowers 
of  Iris  MaUhioli  and  sordtda,  Tulipa  degarUy  and  T^oUitu  europcats. 

Excretion  of  Healing  Substances  into  Wounds.  {— Following 
out  the  observations  of  S.  Franck,§  Dr.  C.  Eraus  observes  that  the 
resinous  substances  which  form  the  daramen  in  wood  are  in  general 
derivatives  either  of  starch  or  of  tannin.  He  states  also  that  in 
certain  circumstances  the  healing  substances  which  are  poured  out 
on  wounded  surfaces  are  derived  from  the  vessels  themselves,  and 
sometimes  in  sufficient  quantities  to  be  observed  without  the  use  of  the 
Microscope. 

Firmness  of  Tissues.  || — Prof.  8.  Schwendener  replies  to  Det- 
lefsen's  objections  to  his  views  ^  on  the  mechanical  principle  in  the 
anatomical  structure  of  Monocotyledons,  bringing  forward  in  support 
of  these  views  both  practical  and  theoretical  considerations. 

Behaviour  of  the  Optical  Axes  of  Elasticity  of  Cell-walls  under 
Tension.** — Dr.  A.  Zimmermann  has  studied  the  question  whether 
vegetable  membranes  possess  any  special  elastic  properties  that  are 
not  common  to  inorganic  substances.  His  general  conoluMon  is  that 
there  may  possibly  be  organic  membranes  which  undergo  only 
extremely  small  changes  of  their  optical  properties  from  pressure 
and  traction;  but  that  there  is  no  universal  contrast  in  optical 
properties  between  organic  and  inorganic  substances.  The  experi- 
ments were  made  on  the  intemodal  cells  of  Nitella  flexilU,  the 
periderm-cells  of  Betula  alba  and  Prunua  aottim,  the  epidermis  of 
Allium  Cepa^  and  the  cortex  of  the  stem  of  Foenicidum  officinale, 

•  SB.  K.K.  Akad.  Wiss.  Wien,  zo.  (1884).  See  Bot.  Gentralbl.,  zxL  (1885) 
p.  101. 

t  SB.  K.K.  Akad.  Wisa.  Wien,  xo.  (1884)  (3  pis.).    See  ibid. 
i  Ber.  Deutach.  Bot.  Gesell.,  ii.  (1884)  pp.  liii.-i?. 

I  See  this  Journal,  ante,  p.  88. 

II  SB.  K.  PreuBs.  Akad.  Wise.  Berlin,  1884,  pp.  1045-70. 
i  See  this  Journal,  ill.  (1883)  pp.  383,  679. 

**  Ber.  Deutsch.  But  Gesell.,  ii.  (1884)  pp.  xxxv.-xlvL 
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Sieve-tube  System  of  CucnrbitaoesD.* — ^Dr.  A.  Fischer  classifies  the 
sieye- tubes  found  in  the  Guoarbitacen  under  four  heads : — (1)  The 
vascular-bundle  sieve-tubes,  found  in  the  sieve-portions  of  tne  vas- 
colar  bundles ;  (2)  hypodennal  or  ectooyclio,  between  the  epidermis 
and  the  stiffening-ring ;  (3)  entocjclic,  within  the  stiffening-ring ; 
(4)  commissural,  those  which  serve  to  combine  the  other  kmds  of 
sieve-tube  with  one  another. 

The  distribution  and  mode  of  formation  of  the  sieve-tubes  in  the 
main  stem  of  Cucurbita  are  described  at  length.  Independently  of 
some  ectocyclio  tubes  which  are  inclosed  in  the  collenchyma,  and 
have  become  functionless,  a  number  of  small  sieve-bundles  occur  in 
the  cortical  parenchyma  near  to  the  collenchyma,  forming  a  much- 
branched  and  extensive  system.  The  stiffening-ring  separates  this 
system  in  the  internode  completely  from  that  of  the  vascular  bundles. 
Within  the  tbickcning-ring  are  ten  vascular  bundles,  each  with  two 
sieve-portions,  and  in  addition  some  distinct  entocyclic  bundles  con- 
nected with  one  another  by  commissural  tubes,  which  also  unite  the 
different  tubes  of  each  kind  with  one  another.  The  distribution  of 
the  sieve-tabes  the  author  regards  as  indirectly  connected  with  their 
function  as  conductors  of  albuminous  substances,  and  as  determined 
mainly  by  the  local  consumption  of  albuminoids  in  the  internode. 

The  author  then  treats  of  the  facts  connected  with  the  sieve-tubes 
in  other  parts  of  the  plant  of  Cucurbita  ;  and  in  particular  the  gradual 
change  which  they  undergo  in  passing  from  the  stem  into  the  root.  The 
ovary  possesses  an  extraordinarily  richly  developed  sieve-tube  system, 
especially  in  its  innermost  layer.  After  impregnation  the  peripheral 
layer  of  the  ovary  grows  most  rapidly,  and  new  hypodermal  sieve- 
tubes  are  formed  in  it.  They  are  also  found  in  the  style  close  to 
the  central  conducting  tissue,  where  they  serve,  in  the  opinion  of  the 
author,  to  supply  the  pollen-tube,  during  its  growth,  with  albuminoids. 
He  states  also  that  the  pollen-tubes  branch  abundantly,  so  that  one 
tube  can  impregnate  a  number  of  ovules. 

The  author  examined  28  species  of  CurcurbitacesB,  belonging  to 
as  many  different  genera ;  and  distinguishes  the  following  six  types 
in  reference  to  the  mode  of  distribution  of  the  sieve-tube  system  : — 
{l)AU(mitra;  (2)Luffa;  (3)  Bryonia  ;  (4)  Cydanthera  ;  (6)  Lage- 
naria;  (6)  Oucurhita.  The  first  type  has  only  collateral  bundles 
without  commissures  or  peripheral  sieve-tubes.  In  the  second  type 
there  are  bicollateral  vascular  bundles,  but  only  a  few  rudimentary 
peripheral  sieve-tubes ;  no  radial  commissures.  The  third  type  has 
numerous  entocyclic,  but  no  ectocyclio  or  commissural  sieve-tubes. 
In  the  fourth  type  the  numerous  entocyclic  tubes  have  only  a  few 
commissures ;  the  ectocyclio  are  wanting.  The  fifth  type  is  distin- 
guished from  the  fourth  only  by  a  much  more  abundantly  developed 
commissural  network,  and  leads  to  the  sixth  type,  where  there  are  also 
ectocyclio  tubes ;  and  the  whole  system  attains  its  highest  development. 

The  author  states  further  that  it  is  only  the  cells  of  the  young 

*  Fischer,  A.,  *  Untera.  ub.  d.  Siebrohrensytttem  der  Gucurbitaoeen,*  109  pp, 
(6  pU.)  8vo,  Berlin,  1884. 
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sievc-taLes  wbich  can  produce  albuminoiiB  BubBtenoeB,  dnoe  they  still 
poBsepfi  a  snclens  which  ia  wanting  in  the  mature  tubes.  He  agrees 
with  Strasbarger  in  regarding  the  nucleus  as  an  important  organ  in 
the  formation  of  albuminoids. 

Development  of  the  Sclerenchymatons  Fibres  of  the  Oleander.* 
— M.  A.  Famintsin  has  paid  attention  to  the  derelopment  of  these 
structures,  especially  with  the  view  of  determining  whether  it  is  best 
explained  on  the  theory  of  derelopment  by  apposition  or  by  intus- 
susception.   In  the  first  two  intemodes,  the  membrane  of  these  fibres 
is  thin,  and  composed  only  of  the  primary  layer.     In  the  third  inter- 
node  secondary  layers  are  for  the  first  time  formed,  in  some  cases  two 
secondary  layers,  and  in  subsequent  intemodes  several ;  the  peculiar 
strietion  makes  its  appearance  usually  only  in  the  fifth  intemode,  in 
the  form  of  spiral  bands,  which  in  the  sixth  and  seventh  intemodes 
become  split  into  a  large  number  of  very  narrow  strife.     The  general 
conclusions  at  which  the  author  has  arrived  are : — (1)  Each  thicken- 
ing layer  increases  in  thickness  by  apposition,  now  molecules  of  celln- 
lose  being  formed  on  the  inner  surface  of  the  layer ;  (2)  the  lamelln 
are  formed  by  the  splitting  of  the  layers ;  (8)  it  must  still  be  regarded 
as  undecided  whether  each  secondary  layer  is  formed  by  the  splitting 
of  an  older  layer,  or  by  apposition. 

Orowih  of  the  Thickening-ring  in  Ezogens.! — ^Dr.  G.  Erabbe 
maintains  that  De  Yries's  experiments  on  this  subject  are  as  easily 
explained  on  the  theory  of  a  gradual  decrease  of  the  pressure  of  the 
cambium  as  on  that  of  an  increase  of  the  tension  of  the  bark. 

In  Oonifene  {Pinus  Strohui)  Krabbe  found  the  radial  tension  of 
the  bark  to  be  nearly  the  same  in  autumn  as  in  spring ;  while  in 
Angiosperms  there  is  usually  a  small  decrease  in  the  autumn,  though 
not  to  a  greater  extent  than  one-quarter  of  an  atmosphere.  The  greater 
part  of  tangential  tension  falls  on  the  comparatively  thin  periderm. 

The  author  describes  an  experimental  method  by  which  he  proves 
the  truth  of  the  usual  formula  for  expressing  the  radial  pressure,  viz. — 

•D  j]>  1    ^               tansrential  tension 
Badial  pressure  =   — 5 ^ . 

radius 

In  both  Conifers  and  Dicotyledons  every  radial  row  of  cells  in  the 
thickening-ring  results  from  the  repeated  division  of  a  single  initial 
mother-cell ;  while  in  the  meristem  of  the  medullary  rays  the  cells 
immediately  derived  from  this  initial  cell  become,  without  any  pre- 
vious division,  the  cells  of  the  medullary  rays  of  the  phloem  or  xylem. 
During  the  development  of  the  annual  ring  the  author  distinguishes, 
in  the  growing  layer  of  tissue,  two  zones :  that  of  cell-division  or 
the  thickening-ring,  and  that  of  cell-elongation  or  the  zone  of  the 
young  wood-cells. 

Internal  Cambium  King  in  Oelsemium  sempervirens.} — Dr.  J. 
T.  Bothrock  calls  attention  to  the  internal  cambium-ring  in  the  stem 

•  Bull.  Acad.  Imp.  Sci.  St  Petersburg,  xxix.  (1884)  pp.  416-22  (1  pi.). 
t  Abh.  K.  Akad.  Wiss.  Berlin,  June  12,  1884.      See  Bot.  Cintralbl.,  xxi. 
(1885)  p.  38. 

J  Proc.  Aoad.  Nat.  Sci.  Phila*!.,  1885,  pp.  22-3. 
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of  Oelsemium  semperviretu.  Microseopic  examination  shows  that  there 
are  ordinarily  four  or  more  points,  at  which  a  well-defined  swelling 
carves  inward  from  the  circumference  of  what  should  be  the  pith- 
cavity.  These  swellings  resolve  themselves  into  (1)  toward  the 
centre  an  imperfectly  defined  membrane,  resembling  cuticle,  which 
was  not  always  present ;  (2)  one  or  more  rows  of  large  cells  like  the 
parenchyma  under  the  epidermal  layer ;  (3)  several  poorly  defined 
layers  of  smaller  cells,  such  as  often  mark  the  limits  of  growth  in 
bfU'k ;  (4)  the  frequent  presence  of  bast-fibres  or  of  8clerenchyma<( 
cells ;  and  (5)  an  evident  layer  of  thin-walled,  square  cells,  closely 
resembling  those  of  the  external  cambium,  and  showing  signs  of 
division.  These  facts  explain  why  the  pith  is  constantly  encroached 
upon  until  it  at  length  almost  disappears.  The  medullary  rays  dip 
down  through  and  widen  out  in  this  inner  cambium  inwardly^  just  as 
they  do  outwardly  in  the  usual  form. 

The  author  also  records  the  presence  of  considerable  quantities  of 
chlorophyll  in  the  pith  of  Lydum  vfdgare.  This  is  not  confined  to  the 
smallest  stems,  but  is  found  also  in  those  of  over  1/4  in.  in  diameter, 
and  where  of  course  a  considerable  belt  of  hard  wood  is  found  between 
the  pith  and  the  outer  zone,  where  chlorophyll  is  expected.  It  was 
also  observed  that  the  chlorophyll  was  not  in  the  form  of  bodies  but 
diffused  in  character,  as  it  is  said  to  be  in  some  infusorians.  The 
cells  of  the  pith  show  in  winter  abundance  of  protoplasm  which  has 
the  nucleus  on  one  side,  and  very  striking  bands  extending  thence 
across  the  cell  to  the  furtiier  cell. 

Penetration  of  the  Mechanical  Eing  for  the  Transport  of  Food- 
material.* — Dr.  A.  Tschirch  describes  the  mode  in  which  the  pro- 
ducts of  assimilation  pass  from  one  part  of  the  plant  to  another 
through  the  barrier  presented  by  the  "  mechanical  ring  "  of  hardened 
impermeable  strengthening  tissue.  This  is  effected  (a  good  example 
is  afforded  by  the  flat  phylloclades  of  MOhlenbeekia  pkUydadaa)  by 
the  replacement  here  and  there  of  these  strengthening  cells  by  ^  trans- 
mission-cells "  (DurchkuKellen)  which  are  thin-walled  on  all  sides 
or  at  least  on  one  side,  and  are  usually  situated  near  to  the  vas« 
cular  bundles.  These  are  generally  accompanied  bv  other  cells  in 
their  immediate  neighbourhood,  the  *'  collecting-cells  '  (SammelzeUeny 
roundish  cells,  contaaning  no  chlorophyll,  though  lying  in  the  midst 
of  green  tissue,  but  densely  filled  with  protoplasm.  These  cells 
usually  lie  in  longer  or  shorter  rows  leading  from  above  and  below 
to  the  spots  where  the  mechanical  ring  is  broken  through ;  and  the 
cells  of  the  green  tissue  often  converge  towards  them  like  a  star ; 
their  purpose  is  to  collect  the  products  of  assimilation  and  conduct 
them  to  a  perforation  through  the  mechanical  ring. 

Stolons  of  Sagittaria  8afiptt«Bfolia.t— Dr.  C.  Mttller  describes  at 
length  die  morphology  and  the  anatomical  structure  of  these  organs, 
in  relation  to  the  epidermis,  the  hypodermal  layer,  the  fundamental 
tissue,  the  laticiforous  canals,  and  the  vascular  bundles. 

*  Ber.  Deutooh.  Bot.  Geaell.,  ii.  (1884)  pp.  xxvii.-xxxi.  (1  pi.), 
t  SB.  Geaell.  Naturf.  Freunde  Berlin,  1884,  pp.  l(»5-79. 
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Anatomical  Straotnre  of  the  Stem  of  Compoiit».*— M.  P.  Vail* 
lemin  discoBaee  this  enbjeot  from  a  Bjstematic  point  of  view.  He 
regards  the  root,  equally  with  the  learee,  as  an  appendicnlar  organ 
attached  to  the  stem ;  and  the  Tarions  component  parts  of  the  stem  he 
classifies  under  the  folio  win  g  heads : — Epidermis ;  cortex,  composed 
of  exoderm,  endoderm,  and  antoderm  ;  and  central  cylinder,  composed 
of  perioycle  and  autocyde.  The  function  of  the  endoderm  is,  according 
to  the  author,  not  so  much  a  protecting  or  isolating  one  which  has 
acquired  for  it  the  term  '*  gatne  protectrice,*'  as  to  furnish  resistance 
to  the  expansion  of  the  central  cylinder,  not  being  deyeloped  when 
the  endoderm  has  become  transformed  into  a  hardened  ring,  but  only 
when  it  is  the  seat  of  active  cell-dirision,  especially  when  it  gives  rise 
to  adventitious  roots. 

The  course  of  the  fibrovascular  bundles  in  the  stem  of  Oomposito 
is  arranged  under  five  types ;  while  the  mode  of  insertion  of  the  bads 
in  the  stem  is  referable  to  a  single  type  only,  the  special  variations 
of  which  furnish  a  good  anatomical  character  for  indicating  the 
alliance  of  species. 

The  development  of  the  roots  always  takes  place  at  the  expense  of 
the  pericyde,  both  in  the  stem  and  in  the  root. 

There  is  not,  in  the  CompositsB,  the  same  relationship  between  the 
anatomical  structure  of  the  stem  and  the  floral  characters  as  occurs  in 
the  UmbellifersB. 

Structureof  the  Stem  of  Aquatic  Plants,  t — M.  J.  Costantin  has 
porformed  a  series  of  experiments  for  the  purpose  of  proving  how  far 
the  placing  of  a  stem  in  water,  air,  or  soil,  modifies  its  structure ;  and 
for  this  purpose  he  placed  different  parts  of  the  same  axis  in  the  three 
media.  He  finds,  on  a  comparison  of  the  aquatic  and  aerial  regions, 
that  in  the  former  the  air-passages  are  more  developed — ^the  vascular 
system  is  reduced,  and  the  vessels  enlarged;  the  fibrous  tissue' and 
the  coUenchyma  diminish  in  importance,  but  persist  for  a  long  period 
in  a  degraded  state;  while  the  endodermic  punctations  are  very 
visible,  even  when  wanting  in  the  aerial  stem.  A  comparison  of 
aquatic  with  underground  stems  shows  that  in  the  latter  the  air* 
passages  are  smaller ;  the  vascular  system  is  somewhat  less  developed ; 
the  fibres  and  the  coUenchyma  disappear  almost  entirely ;  the  peri- 
pheral  layers  become  suberized ;  and  the  endoderm  is  more  differen- 
tiated. Of  the  three  regions,  therefore,  the  aquatic  displays  the  least 
development  of  the  vascular  system ;  while  the  supporting  structure 
is  more  pronounced. 

Amphibious  plants  partially  preserve  this  aerial  structure  in  the 
aquatic  region,  when  their  lower 'part  only  is  immersed  in  water ;  but, 
when  growing  in  deep  water,  the  organisation  becomes  completely 
degraded.  Aquatic  plants  do  not  therefore  change  their  structure  so 
completely  as  terrestrial  plants ;  while  transitional  states,  which  are 
almost  entirely  wanting  in  the  latter,  are  much  more  numerous  in  the 
former. 

*  Yailleinin,  P., '  De  la  valeur  des  caractbres  anatomiqucs  au  point  de  vue 
de  la  classification  dee  v^g^taux,'  258  pp.  and  47  figs.,  8vo,  Paris*  1884. 
t  Ann.  Sci.  Nat.— Bot.,  xlx.  (1884)  pp.  287-3ai  (4  pis.). 
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Epidermis  of  Petals.* — Herr  O.  H.  Hillor  has  examined  the  struc- 
toie  of  the  epidermis  of  the  petals  in  a  large  nnmbor  of  flowers.  He 
calls  attention  especially  to  the  common  occnrrence  of  ribbing  in  tlio 
epidermal  cells,  where,  of  two  adjacent  cells,  the  wall  of  one  only  is 
strongly  thickened  in  places,  forming  folds  which  project  into  tlie 
cell-cavity  of  the  other  cell.  The  statement  of  some  observers  that 
this  structure  does  not  occur  with  brightly  coloured  flowers  is 
incorrect.  It  is  found  especially  with  petals  of  delicate  texture,  and 
more  commonly  with  dicotyledons  than  monocotyledons.  The  degreo 
both  of  the  ribbing  and  of  the  waviness  of  the  walls  may  vary  even  in 
different  parts  of  Uie  same  petal.  The  outer  surface  of  the  epidermal 
cells  has  a  strong  tendency  to  develope  into  papillaa  which  may  vary 
in  shape  from  segments  of  spheres  to  narrow  cones.  They  occur  only 
in  the  upper  part  of  the  petals.  The  petals  very  often  possess  stomata 
on  both  sides,  which  differ  in  no  important  respect  from  those  of  the 
leaves ;  their  guard-cells  contain  abundance  of  starch.  The  author 
noticed  in  the  petals  of  many  plants  cells  of  peculiar  shape  which 
appear  to  be  stomata  arrested  in  their  development. 

Notwithstanding  statements  to  the  contrary,  intercellular  spacer 
very  commonlv  occur  between  the  epidermal  ceUs  of  petals,  more 
especially  on  the  under  side ;  they  vary  greatly  in  size  and  form,  and 
are  always  covered  by  the  cuticle.  They  almost  always  result  from 
rib-like  foldings  of  the  side- walls. 

The  main  physiological  purpose  of  the  epidermis  of  petals,  as  of 
that  of  leaves,  is  to  protect  against  excessive  transpiration;  tho 
papillie  serving  as  a  reservoir  of  water.  The  epidermal  cells,  both  on 
the  upper  and  under  side  of  petals,  are  very  commonly  filled  with 
starch,  especially  when  young ;  it  appears  to  bo  partially  consumed 
by  the  rapid  growth  of  ihe  petals. 

Bursting  of  Sipe  Fruit8.t — ^Herr  C.  Steinbrinck,  commentiDg  on 
the  paper  on  this  subject  b^  Leclerc  du  Sablon,^  objects  to  his  con- 
clusions in  some  particular  instances,  while  in  his  general  conclusions 
he  charges  him  with  adopting  without  acknowledgment  the  results  of 
previous  writei'S.  Steinbrinck  re-states  tho  general  law  that  in  tho 
majority  of  cases  the  hygroscopic  tensions  which  cause  the  bursting 
of  dry  fruits  do  not  depend  altogether  or  at  all  on  differences  in  tho 
capacity  for  swelling  of  different  portions  of  tissuo,  but  chiefly  or 
entirely  on  differences  in  the  shrinking  of  stretched  cells.  The  actual 
elements  are  usually  so  arranged  that — either  by  themselves  or  in 
conjunction  with  differences  in  tho  capacity  of  swelling  of  their  walls 
— when  they  dry  up,  forces  are  called  out  which  rupture  tho  pericarp 
at  the  point  of  least  resistance,  and  bring  about  changes  of  form 
serviceable  in  the  dissemination  of  the  seeds. 

Comparative  Anatomy  of  the  Cotyledons  and  Endo8penn.§ — 
M.  J.  Oodfrin  has  made  a  detailed  examination,  in  a  groat  variety  of 
plants  belonging  to  widely  separated  natural  orders,  of  the  develop* 

♦  PringBheim'e  Jahrb.  f,  Wias.  Bot,  xv.  (1884)  pp.  411-51  (2  pla.). 

t  Ber.  Doutdoh.  Bot.  Qcsell.,  ii.  (1884)  pp.  S97>405. 

X  Boe  thill  Journal,  ante,  p.  27G. 

§  Ann.  Sci.  Nat-Bot.,  xix.  (188i)  pp.  5-15S  (6  pis.). 

Ser.  2.— Vol.  V.  2   I 
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ment  of  the  cotyledons,  uid  of  their  strncture  at  different  stages,  and 
of  that  of  the  endospenn  when  present.  The  following  are  ti^e  more 
important  general  oonclasions : — 

The  external  form  and  contents  of  the  cotyledons  at  the  period  of 
maturity  are  determined  by  their  deyelopment  in  the  embryonic  con- 
dition and  during  germination.  The  natnre  of  the  tissues  and  the 
contents  of  the  cells  in  the  mature  cotyledons,  although  bearing  some 
relationship,  are  not  absolutely  dependent  the  one  on  the  other. 

As  regards  the  nature  of  their  tissues,  cotyledons  may  be  divided 
into  two  groups,  connected  by  intermediate  forms: — tuberouiy  cha- 
racterized by  a  great  deyelopment  of  parenchyma,  which  remains 
homogeneous,  by  the  absence  of  stomata,  and  by  their  yenation  being 
usually  sparse  and  not  anastomosing ;  and  /oZtoeeotM,  recognized  by 
their  meagre  parenchyma,  always  differeutiated  on  its  upper  side  into 
a  palisade-layer,  the  abundant,  ramifying,  and  anastomosing  venation, 
and  the  frequent  occurrence  of  stomata  in  the  epidermis.  In  the 
immense  majority  of  cases  the  cell-walls  ate  composed  of  cellulose, 
in  a  few  {Schotiay  Tamarindas,  MucuruMy  6sc,)  of  granulose.  During 
the  development  in  the  embryo,  tuberous  cotyledons  arrive  rapidly  at 
their  ultimate  number  of  cells,  and  afterwards  grow  only  by  the 
increase  in  size  of  those  already  formed ;  while  foliaceous  cotyledons^ 
on  the  contraiy,  increase  by  cell-division  until  close  on  maturity. 
The  latter  description  have  consequently  always  smaller  cells  than 
the  former.  During  germination  tuberous  cotyledons  only  swell 
slightly  and  their  cells  do  not  divide.  Foliaceous  cotyledons  vary 
in  this  respect ;  in  some  very  little  cell-division  takes  place,  while  in 
others  it  occurs  abundantly,  both  in  the  epidermis  and  parenchyma. 

As  regards  their  cell-contents,  cotyledons  may  be  divided  into 
two  groups,  one  containing  only  starch,  the  other  aleurone  alone  or 
togeUier  with  starch.  When  aleurone  is  present  the  development  of 
the  contents  differs  entirely  from  that  in  cotyledons  which  contain 
nothing  but  starch.  In  amyliferous  cotyledons  the  mode  of  develop- 
ment of  the  cell-contents  is  extremely  simple ;  starch  is  formed  early, 
and  attains  its  maximum  of  abundance  at  the  period  of  maturity, 
disappearing  during  germination  without  being  replaced  by  any  other 
substance.  In  some  aleuriferous  cotyledons  the  aleurone  is  formed  at 
once,  in  others  after  the  previous  formation  of  starch,  which  may  be 
either  transitory,  or  may  persist  till  maturity.  The  dissolution  of 
the  aleurone-grains  is  here  the  first  phenomenon  of  germination ;  it 
is  produced  from  the  secondary  starch,  which  disappears  in  its  turn. 
In  foliaceous  cotyledons  the  starch  is  succeeded  by  chlorophyll- 
grains.  Foliaceous  cotyledons  contain  aleurone  only;  tuberous 
cotyledons  most  often  boUi  starch  and  aleurone-grains ;  in  some  cases, 
however,  either  of  these  substances  without  the  other.  As  regards 
their  cell-contents,  cotyledons  may  therefore  be  divided  into  three 
.  groups : — (1)  Foliaceous  cotyledons  containing  aleurone  only ;  (2)  tu- 
berous cotyledons  containing  aleurone ;  (8)  tuberous  cotyledons  con- 
taining starch  only.  In  cotyledons  which  contain  starch  only  the 
veins  contain,  before  maturity,  xylem,  cambium,  and  phloem,  whilo 
in  other  cotyledons  the  veins  remain  in  the  procambial  condition,  and 
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^'  become  differentiated  only  daring  germination  at  the  time  when  the 

-•  secondary  starch  makes  its  appearance.   Chlorophyll-grains  are  formed 

almost  ezclusiTely  in  foliaceons  cotyledons, 
^-  Up  to  the  period  of  maturity  the  cotyledons  are  never  covered 

with  hairs,  and  very  rarely  contain  secreting  stractures.  Dnring 
germination,  hairs,  glands,  secreting  canals,  and  laticiferous  vessels 
appear  in  the  cotyledons  of  those  plants  which  possess  these  organs. 

The  starch-grains  which  are  found  at  different  periods  in  the 
development  of  cotyledons  are  derived  from  colourless  or  green 
lencites  resulting  from  differentiation  of  the  protoplasm.  The  chlo- 
rophyll-grains result  from  the  leuoites  which  originate  the  secondary 
starch.  The  aleurone-grains  are  formed  in  two  modes,  in  mass  at  the 
surface  of  the  parietal  utricle,  or  by  curved  rods  which  unite  into  a 
ring  which  then  developes  into  an  aleurone-grain.  Their  dissolution 
takes  place  in  the  same  way  as  that  of  starch-grains. 

The  thickness  of  the  endosperm  of  seeds  varies  from  a  thin 
pellicle  to  2  or  3  cm.  The  cell-walls  may  remain  thin  or  may  ac- 
quire a  great  thickness,  as  in  homy  endosperm,  when  every  trace 
of  the  cell-cavity  may  disappear  (Trigondla),  The  endosperm-cells 
contain  either  starch  only  or  aleurone  only,  never  a  mixture  of  the 
two;  those  which  contain  starch  have  always  thin  walls,  the  aleu- 
riferous  walls  more  or  less  thick. 

Cotyledons  which,  when  mature,  contain  starch,  whether  by  itself 
or  together  with  aleurone,  are  never  accompanied  by  endosperm ; 
those  which  contain  aleurone  only,  even  if  tuberous,  may  have  endo- 
sperm, but,  if  present,  it  is  always  thin ;  while  foliaceous  cotyledons 
are  not  necessarily  accompanied  by  endosperm. 

In  the  nucellus  of  albuminous  seeds  ternary  and  quaternary 
reserve-materials  are  always  found  associated ;  when  the  cotyledons 
contain  aleurone  only,  without  oil,  the  ternary  substances  are  always 
furnished  by  the  endosperm.  In  the  nucellus  of  exalbuminous. seeds, 
on  the  contrary,  ternary  reserve-materials  (starch)  are  always  found, 
either  alone  or  accompanied  by  quaternary.  The  reserve-materials 
of  cotyledons  consist  of  cellulose  and  granulose  disposed  on  the 
walls,  and  of  oil,  starch,  and  aleurone  contained  in  the  cells.  Those 
contained  in  the  endosperm  differ  only  in  the  frequent  presence  of 
gelose,  a  substance  wanting  in  cotyledons. 

During  germination,  in  the  greater  number  of  seeds  the  endosperm 
is  passive  and  is  absorbed  by  the  cotyledons  (maize,  palms,  <&c.) ;  while 
in  others  (^BicinuB)  the  endosperm  grows,  and  its  cells  break  up  and 
discharge  their  contents ;  the  substance  of  the  cell-walls  is  absorbed 
by  the  embryo. 

The  processes  which  take  place  in  the  endosperm  during  germina- 
tion differ  altogether  from  those  in  the  cotyledons.  In  the  former, 
when  the  reserve-substances  are  once  absorbed,  no  new  compounds 
can  be  formed ;  while  in  the  latter  secondary  starch  and  grains  of 
chlorophyll  may  be  produced. 

The  presence  or  absence  of  endosperm,  and  the  chemical  nature 
of  the  latter  when  present,  have  no  influence  on  the  development  of 
the  cotyledons  in  germination.  This  depends  on  the  form  of  the 
tissues  %nd  on  the  cell-contents  of  the  cotyledons  themselves. 
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Pollen  of  OymnospemiB.* — In  oontinaaiion  of  his  previous  ob- 
serrations  on  tiiis  subject,!  Dr.  L.  Joranyi  now  states  f^at  the  male 
prothalliom  of  Ephedra  altissima  is  formed  in  precisely  the  same  waj 
as  in  OjcadeeB,  not  from  the  small  cells  of  the  pollen-grain  which  are 
first  separated,  but  by  successive  divisions  of  the  larger  cell. 

Ant-harbouring  Organs  of  Plants^ — Dr.  O.  Beccari  describes  those 
plants,  natives  of  Malacca  and  Papua,  which  possess  **  extra-floral 
nectaries,"  or  receptacles  for  honey  outside  the  flowers  which  attract 
the  visits  of  ants  and  other  insects.  He  believes  that  the  production 
of  the  galleries  and  other  structures  in  which  this  secretion  takes 
place,  e.  g.  in  Mtprmecodia^  is  an  acquired  hereditary  character,  re- 
sulting in  the  first  place  from  the  irritation  caused  by  the  punctures 
of  the  tissues  by  the  insect. 

Malformations  caused  by  In8ect8.§— -Dr.  F.  Erasah  describes  the 
injuries  caused  to  the  oak  by  the  laying  of  the  eggs  of  Orehestes 
Querau;  their  growth  is  arrested,  they  curl  aud  roU  back,  and  become 
thicker  and  more  rigid  than  the  ordinary  leaves,  giving  a  very  peculiar 
appearance  to  the  tree.  In  June  these  are  followed  by  a  second 
growth  of  leaves,  of  very  large  size,  and  scarcely  resembling  the 
ordinary  ones ;  and  later  by  a  third  growth  of  normal  leaves.  To 
these  phenomena  Krasan  gives  the  names  megalophyllosis  and  pachy- 
phyllosis.  These  distortions  may  even  become  hereditary,  and  cause 
the  appearance  of  apparently  new  species ;  as  in  the  case  of  Quercus 
brachyphifUa  Eotschy,  probably  derived  from  Q.  pubescens.  Similar 
malformations  occur  in  several  species  of  Abies  and  in  Th^us 
terpifUum' 

Bower  and  Vines^s  Practical  Botany.  D — We  have  here  the  long 
needed  desideratum  of  a  practical  guide  for  students  in  laboratory 
work.  After  ^Ye  introductory  chapters,  viz.  (1)  Making  Preparations  ; 
(2^  Micro-chemical  Reagents ;  (8)  General  Structure  of  the  Cell ; 
(4)  Micro-chemistry  of  the  Cell ;  (5)  Micro-physics  of  the  Cell,  the 
authors  describe  the  various  points  of  structure  which  the  student 
has  to  look  for  in  the  diflerent  parts  of  flowering  plants.  Dicotyledons, 
Monocotyledons,  and  Gymnosperms,  succeeded  by  the  following  types 
of  Vascular  Cryptogams: — Selagtnella,  Lycopodmm,  Aspidium,  and 
Equiseium,  The  present  part  is  intended  to  be  followed  by  another 
comprising  the  remaining  types  of  the  vegetable  kingdom.  The  work 
is  the  result  of  long  experience  in  the  practical  teaching  of  botany 
with  the  aid  of  the  Microscope  ;  the  descriptions  are  given  through- 
out in  clear  and  terse  language,  and  the  work  is  indispensable  to  the 
teacher  and  of  very  great  value  to  the  learner. 

♦  Magy.  Tnd.  Akad.  Erteslto,  1884  (3  pis.).  See  Bot.  Centralbl.,  xxi.  (1885) 
p.  76. 

t  See  this  Journal,  iii.  (1888)  p.  84. 

i  Beccari,  O., '  Malesia/  vol.  li.    4  to,  Geneva,  1884,  36  pp. 

§  Engler's  Jahrb.,  v.  (1884)  p.  351.    See  Natnrforsoher,  x?ii.  (1884)  p.  340. 

II  Bower,  F.  O.,  and  Vines,  B.  H.,  'A  Conrso  of  Practical  Instruction  in 
Botany.'  With  a  Preface  by  W.  T.  Thisolton  Dyer.  Part  I.—*  Phanerogama>— 
Pteridopbyta.'    8vo,  London,  1885. 
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B,  Physiology.* 

Development  of  the  Endosperm  in  Hordenm.t — In  the  formation 
of  the  endosperm  in  barley,  M.  W.  Johannsen  finds  that  the  connecting 
fibres  between  the  newly  developed  daughter-naclei  have  not  the 
usnal  barrel-shaped  figure,  but  run  parallel  to  one  another  near  to 
the  nucleus.  He  was  not  able  to  follow  the  division  of  the  central 
nucleus  in  the  embryo-sac. 

The  so-called  '*  gluten-cells ''  {Kleber-zdleu)  of  the  endosperm, 
which  contain  oil  but  no  starch,  ho  considers  have  been  unfortunately 
so  called,  since  they  have  nothing  to  do  actually  with  the  gluten  of 
the  grain.  The  three  outer  layers  of  the  endosperm  contain  protein- 
grains,  with  but  littlo  power  of  resistance,  lying  in  a  protoplasmic 
matrix  abounding  in  oil. 

The  author  describes  the  method  by  which  ho  prevents  the 
entrance  of  air  into  the  endosperm  in  making  sections  of  the  grain. 

Influence  of  Light  and  Heat  on  Plant  Development.} — Dr.  H. 
Hellriegel  finds  that  the  temperature  during  which  plant  life  pro- 
ceeds is  confined  within  narrow  boundaries,  there  being  a  limit  for 
each  plant.  Near  the  lowest  limit  the  growth  is  very  slow,  but  as 
temperature  rises  life  becomes  more  energetic,  until  a  certain  tem- 
perature is  reached,  when  the  life  is  most  energetic ;  this  temperature 
is  the  "  optimum,"  and  does  not  of  necessity  coincide  with  the  highest 
temperature  at  which  life  ceases.  As  a  rule  the  optimum  tempera- 
ture lies  between  20^  and  40^  G. ;  at  60°  life  is  extinguished.  In  an 
analogous  manner,  light  or  darkness  produces  a  definite  effect ;  for 
although  germination  takes  place  better  in  darkness,  no  plant  can 
thrive  witJ^out  light,  the  plant  is  bleached,  leaves  and  stems  become 
abnormal,  and  the  weight  of  dry  matter  diminishes.  In  subdued 
light,  assimilation  proceeds  but  dowly,  but  is  more  rapid  as  the 
intensity  of  light  increases ;  the  maximum  of  rapidity,  however,  is 
not  coincident  with  the  maximum  intensity  of  light.  The  combina- 
tion of  warmth,  light,  and  moisture  forms  a  very  important  factor 
in  the  fertility  of  the  plant,  and  in  many  cases  it  is  of  more  import- 
ance than  manuring,  &c.  The  lowest  limit  of  temperature  at  which 
the  majority  of  seods  germinate  is  4-5°  0.,  but  a  few  can  germinate 
at  zero. 

Experiments  are  detailed  which  were  made  on  various  seeds,  some 
in  soil  kept  at  different  temperatures  for  85-60  days. 

The  results  of  Hellriegers  further  researches  §  are  as  follows : — 
As  it  was  thought  impossible  that  plants  growing  in  glass-houses 
could  obtain  light  of  an  intensity  equal  to  that  which  they  would 

*  This  sabdlvision  oontains  (1)  Reproduction  (iDcludlog  the  formation  of  the 
Embryo  and  accompanying  processes) ;  (2)  Germination ;  (3)  Growth ;  (4)  Respira- 
tion ;  (5)  Movement ;  and  (6)  Chemical  prooesses  (incladiog  Fermentation). 

t  Meddel.  Carlsborg  Lab.,  ii  (1884)  (3  pis.).  See  Boi  Centralb].,  xxi.  (1885) 
p.  44. 

I  Bied.  Centr.,  1884,  pp.  123-6.  Gf.  Journ.  Chem.  Soc.— Abstr.,  xlvi.  (1884) 
pp.  855 -C. 

§  Biod.  Ceutr.,  1884,  pp.  240-83.  Of.  Journ.  Chem.  Soc.— Abstr.,  xlvi.  (1884) 
pp.  1206-7. 
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receive  outside,  so  ihat  the  results  of  experiments  oondiicted  under 
cover  would  not  be  perfectly  trnstworthy,  the  anthor  arranged  that 
the  plants  experimented  on  should  be  exposed  to  the  free  air  in  fine 
weather,  but  removed  under  shelter  in  bad  weather.    As  a  proof  of 
the  differences  produced  by  the   new  arrangements,  the  results  of 
experiments  are  given  which  show  that  not  only  was  the  total  yield 
of  barley  greater,  but  that  the  weight  also  of  the  grains  harvested 
was  greater  in  free  air  and  direct  sunlight  than  in  difiFused  light. 
Barley  plants  were  grown  under  cobalt  glass,  which  allowed  of  the 
passage  of  the  red  and  green   rays  as  well  as  of  the  violet,  and 
yellow  carbon  glass  in  which  the  violet  and  blue  were  extinguished, 
with  the  result,  that  under  the  influence  of  the  blue  light  less  msh 
and  more  organic  matter  were  produced  than  undeir  the  yellow.    The 
plants  under  the  blue  glass  grew  well,  whilst  those  under  the  yellow 
seemed  to  be  retarded  in  their  growth,  and  when  shaded  were  long  in 
the  intemodes,  and  the  leaves  were  thin  and  delicate.    Taking  this 
experiment  in  conjunction  with  another  somewhat  similar  one,  the 
author  comes  to  the  conclusion  that  plants  are  not  very  sensitive  to 
moderate  changes  in  the  composition  of  the  light  which  falls  on  them, 
consequently  that  the  light  as  altered  by  the  roof  and  walls  of  a 
glass-house  cannot  have  any  serious  detrimental   influence  on  the 
plants. 

In  plants  grown  under  glass  shaded  by  cylinders  so  that  the  light 
could  reach  them  in  a  vertical  direction  only,  he  found  that  the  stems 
grow  lengthy  and  rapidly,  being  thin  and  weak :  the  lower  leaves 
were  pale ;  those  of  the  pea  reddish.  Under  the  influence  of  lateral 
shades  the  growth  is  somewhat  abnormal,  and  this  is  the  more  marked 
the  narrower  the  shading  cylinder.  Under  all  these  disadvantages, 
however,  the  plants  fruited,  but  under  all  conditions  those  plants 
which  were  not  shaded  produced  the  most  fruit,  and,  as  the  cylinder 
narrowed,  the  yield  of  grain  decreased,  while  the  chaff  and  the  straw 
(peas  excepted)  increased.  It  was  also  remarked  that  under  the 
medium-sized  shades  with  the  upper  opening  of  the  same  size  as  the 
pots,  although  the  other  conditions  were  so  various,  the  amount  of 
dry  matter  in  the  plants  was  approximately  the  same. 

As  regards  the  warmth  necessary  for  the  proper  growth  and  ripen- 
ing of  plants,  the  experiments  are  detailed  very  fully,  but  it  will 
suffice  to  state  the  results  obtained.  For  the  growth  of  four-rowed 
barley,  the  average  daily  temperature  during  the  first  half  of  the 
period  of  vegetation  should  be  about  15°  0.,  in  the  latter  half, 
when  the  blossom  forms,  &o.,  the  average  must  be  17-18^,  and  the 
average  of  the  whole  season  16^.  The  average  of  the  mid-day  during 
the  first  period  should  be  20°,  during  the  second  period  about  25°, 
the  average  during  the  whole  season  about  21°. 

Eraporative  Surfaces  of  Plants  and  Influence  of  Moisture  in 
Soils  on  Plant  OrowtL* — Dr.  H.  Hellriegel's  previous  experiments 
have  convinced  him  that  plants  so  dissimikur  as  beans  and  hurley  have 

*  Bicd.  Centr.,  1884,  pp.  83i-49.     Sco  Journ.  Chem.  Soc. — Abetr.,  xlviii. 
(1885)  p.  421. 
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nearly  the  same  extent  of  evaporative  surface,  the  measurement  of 
which,  although  difficult,  should  afford  much  information  as  to  the 
effect  of  moisture  in  the  soil.  These  effects  have  been  frequently 
remarked.  The  author  made  experiments  with  barley  grown  in  soils 
containing  10,  20,  40,  and  60  per  cent,  of  water ;  with  the  higher  per- 
centages, the  size  of  leaf  increased  proportionally,  but  when  examined 
under  the  Microscope  the  leaves  of  the  plants  grown  with  the  lesser 
quantities  of  moisture  showed  fiuc  larger  numbers  of  stomata  than  the 
others,  and  in  the  former  the  stomata  were  larger,  and  the  cells  more 
developed.  The  greater  quantity  of  matter  produced  by  well-watered 
plants,  appears  to  be  due  to  the  quick  multiplication  and  development 
of  the  ceUs;  in  the  less  watered  plants,  the  oontents  of  the  cells 
appear  to  be  more  concentrated. 

Plants  do  not  possess  the  power  of  assimilating  the  moisture 
existing  as  vapour  in  the  air ;  the  rainfall  is  therefore  a  tnost  im- 
portant {actor  in  the  growth  of  plants  in  dry  soils ;  the  transpiration 
from  the  leaves  and  the  loss  of  moisture  from  the  soil  by  evaporation 
serves  to  balance  the  effect  of  excessive  rainfall.  The  autiior  has 
observed  the  fall  for  fifteen  years  at  one  station,  but  the  conclusions 
drawn  are  incomplete.  Soils  possess  this  power  of  absorption  of 
moisture  from  damp  air ;  the  author's  experiments  show  that  they  do 
not  absorb  sufficient  for  plant-life  in  the  absence  of  other  sources  of 
moisture.  The  diffusion  of  rain  in  the  soil  depends  very  much  on  the 
physical  condition  of  the  soil,  which,  for  this  purpose,  may  be  looked  on 
as  a  mass  permeated  by  numerous  capillary  tubes  of  smaller  or  larger 
dimensions.  One  important  result  of  the  experiments  was  the  great 
difference  in  the  absorptive  capacity  of  one  and  the  same  soil  when  in 
loose  or  close  condition,  the  proportion  in  good  garden  soil  being  in 
round  numbers  2 : 3,  and  the  author  thinks  the  great  advantage  of 
deep  cultivation  consists  as  much  in  improving  the  power  of  absorp* 
tion,  as  in  bringing  fresh  soil  to  the  surface. 

Apical  Growth  of  Phanerogams.* — The  examination  of  the  mode 
of  apical  growth  in  a  large  number  of  monocotyledons,  dicotyledons, 
and  gymnosperms,  leads  Herr  P.  Eorschelt  to  the  conclusion  that  there 
is  no  variation  in  essential  points.  A  large  more  or  less  distinctly 
tetrahedral  cell  can  always  be  distinctly  detected  in  the  centre  of  the 
growing  point  from  which  daughter-cells  are  detached  in  regular  suo- 
ccssion  from  its  three  lateral  walls.  The  essential  principle  of  the 
mode  of  growth  is  therefore  the  same  with  flowering  plants  as  with 
cryptogams. 

The  fact  that  growth  by  means  of  a  single  apical  cell  has  been 
established  in  a  very  large  number  of  plants  belonging  to  widely- 
separated  natural  families,  makes  it  extremely  probable  &at  the  same 
mode  of  growth  is  characteristic  of  the  entire  group  of  flowering 
plfuits. 

Causes  of  Anisotropy  of  Organic  Sub8tances.t — The  unequal 
growth  of  organic  substances  has  been  attributed  to  two  causes : — ^the 

♦  Pringsheim'B  Jahrb.  f.  Wiaa.  Bot.,  xv.  (1884)  pp.  642-74  (I  pi.). 
t  Ber.  Deut8ch.  Bot.  OeselL,  ii.  (1884)  pp.  xlvii.>lii. 
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theory  of  doubly  refraotive  micellie,  and  the  theory  of  crystalline 
Btractoro.  Herr  A.  Zimmermann  contributes  a  paper  towards  tho 
solution  of  this  question.  He  believes  that  the  anisotropy  is  caused 
chiefly  by  the  arrangement  of  the  micellaa  constituting  the  substance. 
It  is,  however,  not  improbable — although  it  cannot  be  proved  by 
direct  observation — that  the  mioellflB  possess  in  themselves  a  power 
of  double  refraction.  The  theory  that  crystalline  structure  of  organic 
substances  which  produces  anisotropy  is  brought  about  by  tension  is 
not  impossible,  and  is  supported  by  certain  facts;  but  it  is  not 
probable  that  these  tensions  still  remain  in  the  vegetable  membrane 
at  a  later  period. 

Chemical  Phenomena  of  the  Eespiration  of  Plants.*  —  Dr.  T. 
L.  Phipson  in  connection  with  the  general  idea  that  the  exposure  of 
the  green  parts  of  plants  to  light  is  sufficient  to  cause  them  to  breathe, 
remarks  that  temperature  is  quite  as  important  an  agent.  For  eiaunple, 
plants  were  exposed  to  light  on  two  days  of  nearly  equal  photometric 
intensity  of  daylight;  but  when  the  temperature  was  respectively 
38^  F.  and  l(f  F.,  in  the  first  case  the  evolution  of  gas  was  nt7,  whilst 
in  the  second  it  was  abundant.  On  another  occasion  a  plant  at  45^  F. 
in  bright  sunlight  gave  no  gas,  whereas,  after  an  hour  at  59°  F.  in 
much  less  powerful  light,  gas  was  evolved. 

The  plants  employed  in  these  observations  were  unicellular  algSB ; 
they  have  no  stomata,  it  is  therefore  inferred  that  these  organs  are 
not  indispensable  for  the  respiration  of  plants.  A  temperature  of 
from  60  °  F.  to  90°  F.,  and  exposure  to  sunlight  appear  to  be  the 
most  favourable  conditions  for  the  respiration  of  these  plants.  Other 
observations  and  experiments  tend  to  show  that  circulation  is  closely 
connected  with  respiration,  and,  like  it,  is  equally  dependent  on  tem- 
perature as  well  as  light.  It  is  stated  that  the  oxygen  evolved  from 
the  organisms  in  stagnant  water  comes  from  zoospores,  and  not  from 
infusoria,  as  is  sometimes  supposed.  It  is  inferred  that  the  respira- 
tion of  plants  is  independent  of  chlorophyll,  but  that  chlorophyll  is 
formed  by  the  process  of  respiration,  inasmuch  as  the  brown  or 
yellowish  Protococcus  plufnalis  emits  oxygen,  and  algaa  accidentally 
bleached  by  adding  a  minute  quantity  of  sodium  hydroxide  to  the 
water  in  which  they  were  being  cultivated,  after  washing  and  again 
exposing  to  light,  gave  off  oxygen  after  four  hours,  and  the  next  day 
developed  green  patches.  The  author's  experiments  negative  the 
idea  that  for  the  cultivation  of  plants,  carbonic  anhydride  may  be 
replaced  by  organic  acids. 

Eespiration  of  Leaves  in  Darkne88.t — The  researches  on  this 
subject  by  MM.  G.  Bonnier  and  L.  Mangin  are  now  published  more 
in  detail,  with  a  description  of  the  experiments  themselves  and  of  the 
apparatus  employed,  together  with  a  number  of  tables.  The  relation 
between  the  volume  of  carbon  dioxide  given  off  and  that  of  oxygen 

*  Ghem.  News,  1.  (1884)  p.  288.  Bee  Joom.  Chem.  Boc.— Abetr.,  zlviiL 
(1885)  pp.  420-1. 

t  Ann.  Soi.  Nat— Bot.,  xix.  (1884)  pp.  217>55.  Cf.  this  Journal,  iv.  (1884) 
p.  591. 
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absorbed  in  adnlt  leaves  in  darkness  is  a  constant  quantity  for  the 
same  species.  The  increase  in  the  intensity  of  respiration  with  a 
rise  of  temperature  may  be  represented  by  a  parabolic  curve. 

Movement  of  Ascending  Sap.* — ^M.  J.  Yesque  has  paid  special 
attention  to  two  points  in  this  question,  viz.  the  influence  of  external 
pressure  on  the  absorption  of  water  by  the  roots ;  and  the  part  played 
in  this  movement  by  the  vessels. 

On  the  first  point  he  comes  to  the  following  general  conclusions : — 
In  the  case  of  the  oleander  the  absorption  of  water  by  the  roots 
depends  on  the  external  pressure,  and  appears  to  augment  in  pro- 
portion to  the  difference  between  this  pressure  and  that  of  the  air 
contained  in  the  woody  substance  of  the  root.  The  pressure  of  the 
internal  air  depends  on  transpiration  and  osmose;  ^e  latter  force 
does  not  appear  to  bo  always  active ;  absorption  may  be  arrested  by 
decreasing  the  atmospheric  pressure.  Under  the  conditions  employed 
the  pressure  of  the  internal  air  did  not  differ  greatly  from  the  atmo- 
spheric pressure ;  it  was  ordinarily  somewhat  less ;  in  only  one  case 
was  it  observed  to  be  slightly  greater.  The  effect  of  external  pressure 
on  the  oleander  is  sufficiently  great  for  a  rapid  movement  of  the 
barometer  to  produce  a  sensible  disturbance  in  the  absorption  of 
water  by  the  roots.  The  bean,  and  possibly  all  herbaceous  plants, 
are  much  less  influenced  by  external  pressure  than  woody  plants  in 
reference  to  the  absorption  of  water.  The  influence  does,  however, 
exist,  although  usually  uuperceived  by  the  side  of  fluctuations  induced 
by  variations  in  transpiration  and  by  other  secondary  causes.  The 
rapidity  of  the  movement  of  water  in  the  plant  should  be  greater  in 
proportion  to  the  difference  between  the  pressure  of  the  air  imprisoned 
in  the  upper  and  in  the  lower  part  of  the  plant.  External  pressure, 
as  well  as  osmose,  may  increase  this  difference. 

On  the  second  point,  the  following  are  the  conclusions  of  the 
author:— Water  is  in  motion  in  the  young  vessels  whenever  it  is 
possible ;  i.  e.  whenever  they  are  not  obstructed  bv  accident  or  by 
strings  of  bubbles  of  air.  Whenever  either  of  these  is  the  case,  lateral 
passages  are  established  in  consequence  of  the  rapid  diminution  of 
the  pressure  of  the  air  contained  in  the  adjacent  woody  cells,  and 
the  water  passes  from  the  vessels  into  these  cells,  whence  it  escapes 
by  the  operation  of  differences  of  pressure  in  the  woody  cells.  This 
lateral  passage  of  water  is  so  rapid  that  a  current  is  formed  in 
them  beneath  any  obstacle;  but  this  phenomenon  does  not  differ 
essentially  from  tiie  normal  condition,  smce  the  vessels  are  closed  at 
their  extremity.  When  the  open  extremity  of  the  vessels  of  a  cut 
branch  or  of  a  leaf  taken  from  a  herbaceous  or  woody  plant  is  stopped, 
these  branches  or  loaves  wither  and  dry  up.  When  a  branch  is  bruised 
for  a  length  of  some  millimetres,  so  as  to  close  the  cavities  of  the  vessels 
and  tracheids^  the  branch  will  wither.  The  author  believes  that  the 
water  placed  in  movement  in  the  passage  from  one  cell  to  another  is 
water  of  imbibition,  and  considers  ibe  term  filtration  to  be  improperly 
used  in  this  connection. 

»  Ann.  Bci.  Nat.— Bot.,  xix,  (1884)  pp.  159-99. 
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Movement  of  Water  in  Plants.* — ^M.  E.  Godlewski  aooonnts  for 
all  the  phenomena  of  "  bleeding-pressnre  "  hy  the  following  explana- 
tions :— -(1)  That  in  the  cells  where  this  pressure  originates,  periodi- 
cally recnrring  splittings  and  chemical  re-formations  suoceed  one 
another  within  certain  periods ;  (2)  That  at  the  time  when  the  water 
is  expelled  from  the  cell  by  turgidity  in  consequence  of  the  diminnti(Mi 
of  the  osmotic  attraction  of  the  cell-sap,  the  protoplasm  offers  the 
least  resistance  to  filtration  at  the  spot  where  the  cell  is  in  contact 
with  a  fibro-vascnlar  element. 

Importance  of  Dead  Tubes  and  Living  Cells  for  the  Condnotion 
of  Waterlin  Plants.! — Herr  M.  Westermaier  brings  forward  prac- 
tical and  theoretical  considerations  in  fayonr  of  the  following  points 
in  the  movements  of  water  in  plants,  viz. :— (1)  The  anatomical  fiiot 
of  the  intimate  contact  between  the  parenchymatous  and  the  vascular 
systems  has  for  its  chief  purpose  the  combined  action  of  both  systems 
in  facilitating  the  passage  of  water  through  the  tissues,  rather  than 
the  isolated  activity  of  either  system ;  (2)  Living  parenchyma  by 
itself  can  only  bring  about  the  passage  of  water  from  cell  to  cell 
by  suction  through  small  spaces. 

Supply  of  Air  to  the  Eeots  and  Eeot-pre88nre.t — ^Dr.  A.  Hansen 
shows  that  an  abundant  supply  of  air  to  the  roots  is  of  advantage  to 
plants  in  two  ways ;  firstly  in  preventing  by  oxidation  the  formation 
of  sulphide  of  iron,  and  secondly  by  preventing  the  accumulation  of 
alg»  about  the  roots.  Dr.  Hansen  also  confirms  the  statement  of 
Sachs  that  root-pressure  is  not  a  necessary  factor  in  the  circulation 
of  fluids  through  the  plant ;  but  that  even  when  the  roots  are  killed, 
they  can  absorb  from  the  soil  a  sufficient  amount  of  water  to  carry  on 
the  process  of  transpiration  and  prevent  withering ;  they  may  even 
under  these  circumstances  expand  their  flowers. 

Nutations  of  Seedling8.§ — Herr  F.  Rimmer  has  experimented, 
chiefly  in  the  case  of  Phaseohu  muUiflorus,  on  the  cause  of  the 
phenomena  of  nutation,  whether  the  simple  nutation  of  the  hypoooty- 
ledonary  or  of  the  epicotyledonary  portion  of  the  axis,  or  the  undu- 
lating nutation  resulting  from  the  more  rapid  growth  of  one  side  of 
the  organ  in  its  lower,  of  the  other  side  in  its  upper  part.  The 
following  are  the  general  results  attained  ;  the  investigation  extend- 
ing also  to  some  otiier  leguminous  plants  (  Vicia  sativay  Pimm  Miitwm), 
some  monocotyledons  {Oynosurus  criatattu,  Hordeum  vulgare,  Ac),  and 
some  other  dicotyledons  (Helianthtu  annuus^  CacurhUa  P^j  &c) : — 

1.  The  simple  nutation  of  the  hypocotyledonary  segment  in 
Helianihus,  Cwmrhita,  and  PJuueohu  vulgaris^  is  partly  a  spontaneous 
phenomenon,  partly  dependent  on  gravity  acting  through  the 
cotyledons. 

2.  The  simple  nutation  of  the  epicotyledonary  segment  is  purely 
spontaneous,  and  is  connected  with  a  certain  amount  of  growth. 

*  Pringsheim's  Jahrb.  f.  WIbs.  Bot.,  xv.  (1884)  pp.  569-630. 
t  SB.  K.  Preuas.  Akad.  IViss.  Berlin,  1884,  pp.  1105-17  (1  pi.). 
X  SB.  Phy8.-med.  Gcsea  Wuizburg,  1884,  pp.  109-12. 
§  SB.  K.K.  Akad.  WiM.  Wien,  Izxxiz.  (1884)  pp.  393-422. 
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3.  The  undnlatiDg  nntation  is  promoted  by  the  exclusion  of  the 
action  of  gravity  from  one  side,  and  the  cutting  off  of  light,  and  passes 
gradually  into  circumnntation.  ' 

4.  The  irregular  nutations  of  Vicia  sativa  and  Pisum  sativum  are 
connected  with  a  retardation  of  the  growth  in  length,  and  a  relative 
acceleration  of  the  transverse  growth. 

5.  Monocotyledons  also  possess  the  power  of  nutation  during 
germination. 

Influence  of  Light  on  Oeotropism.*— Dr.  E.  Stahl  combats  the 
ordinary  statement  that  light,  in  itself,  has  no  direct  influence  on 
geotropio  organs.  His  observations,  made  on  the  rhizomes  of  Adoxa 
Moschatellina  and  other  plants,  have  convinced  him  that  light 
strengthens  the  geotropism  of  secondary  roots,  while  on  the  o^er 
hand  their  growth  in  length  is  retarded.  He  finds  that  the  under- 
ground runners  or  stolons  of  this  plant  grow  in  a  horizontal  direction 
in  the  dark,  while  under  the  influence  of  light  they  grow  vertically  or 
obliquely  downwards;  and  an  alternation  of  light  and  darkness 
causes  corresponding  changes  in  direction  in  the  same  organ. 

Peptonizing  Ferments  in  Secretion8.t — Dr.  A.  Hansen  has  con- 
firmed previous  statements  with  regard  to  the  presence  of  a  pepto- 
nizing ferment  in  the  latex  of  Fieua  Carica,  The  e£fect  on  fibrin  is 
precisely  the  same  as  that  of  digestion  by  pepsin ;  and  milk  is  coagu- 
lated by  it  in  the  same  way.  The  precipitation  of  the  latex  by 
alcohol  produces  a  white  precipitate  which  assumes  a  light  brown 
colour  in  the  drying  bath,  and  is  of  a  resinous  nature.  Triturated 
with  water,  it  produces  a  milky  fluid  which  is  not  so  emulgent  as  the 
original  latex,  but  coagulates  milk  in  the  same  way.  The  latex  also 
produces  the  diastatic  reaction  of  the  conversion  of  starch  and 
glycogen  into  sugar.  A  syrup  of  dried  figs  has  the  same  peptonizing 
property  as  the  latex,  as  also  has  the  secretion  of  the  pitchers  of 
Nepenthes^  and  the  papayotin  prepared  from  Carica  Papaya;  but  no 
similar  effect  could  be  obtained  from  the  latex  of  Euphorbiacesd, 
Papaver  somniferumy  Taraxacum^  Scorzonera^  or  CheUdonium. 

The  cause  of  the  sweetening  of  potatoes  by  frost  is  stated  by 
Hansen  to  be  that  a  long  period  of  cold  prevents  the  consumption  of 
sugar  by  respiration,  while  the  activity  of  the  ferment  in  producing 
sugar  continues.    It  is  not  the  immediate  result  of  rapid  freezing. 

B.   0BTPT03AMIA. 

Cryptogamia  Vascularia. 

Apospory  in  Femfr-Singular  Mode  of  Development  in  Athyrium- 
Filiz-£Qsmina.| — The  discovery  of  apospory  by  Mr.  0.  T.  Druery  in  the 
varieties  of  this  fern  known  as  plumotum^ivaricaJtwm  and  danMtmiim, 
is  now  published  in  detail.  Ho  describes  three  forms  of  the  pheno- 
menon, termed  by  the  author  ^  proliferation,"  viz. : — (1)  Bulbils  of 

*  Ber.  Deutsch.  Bot  Gesell.,  ii.  (1884)  pp.  388-97. 
t  SB.  Phy8.-iiied.  Geaell.  WQnbarg,  1884,  pp.  106-9, 121-2. 
X  Journ.  Linn.  Soc.  (Bot.}>  xxi.  (1885)  pp.  354-60,  360-«  (2  pis.).    See  this 
Journal,  ante^  p.  99. 
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the  ordinary  character  deTelopcd  in  the  axils  and  on  the  snpetior 
surface  of  the  pinna3,  and  agreeing  in  character  with  the  ordinary 
balbils  of  Asplenium ;  (2)  bulbils  formed  apparently  by  transmuted 
spore-producing  energy,  and  occupying  the  place  of  sori,  i.  o.  on  the 
under  side  of  the  pinusB ;  (3)  proliferous  prothalli  arising  from  pseudo- 
bulbils  produced  by  a  different  transmutation  of  the  reproductive 
force,  and  eTolving  plants  only  after  the  prothalli  haye  produced  the 
usual  sexual  organs  common  to  prothaUi  resulting  from  spores. 

Prof.  F.  O.  Bower  describes  more  minutely  the  details  of  this  sin- 
gular process  in  Athyrium  Filix-fosmina  yar.  dariaaima.  Some  of  the 
sporangia  in  the  transmitted  sori  are  of  nearly  normal  structure,  with 
an  annulus,  and  arrested  only  at  a  point  of  doYelopment  before  the 
formation  of  the  sporos ;  the  majority  showed  more  or  less  the  central 
archespore,  together  with  the  cells  which  would  normally  form  the 
wall  of  the  sporangium ;  but  there  the  normal  development  is  sud- 
denly arrested ;  the  archespore  has  not  divided  further  to  form  either 
the  tapetum  or  the  mother-cells  of  the  spores.  The  individual  cells 
are  of  larger  size  than  ordinary,  and  contain  numerous  chlorophyll- 
grains.  Placed  under  favourable  conditions,  sporangia  of  the  latter 
description  undergo  further  development,  producing,  by  a  purely 
vegetative  process,  outgrowths  of  very  irregular  form.  Sometimes  all 
the  superficial  cells  of  the  club-shaped  sporangium  may  take  part  in 
the  process ;  sometimes  the  head  is  thrown  off,  while  the  stalk,  which 
has  previously  attained  an  abnormally  large  size,  continues  its  vege- 
tative growth.  The  result  in  either  case  is  the  formation  of  an 
ordinary  prothallium  with  wedge-shaped  apical  cell  and  root-hairs. 

Another  instance  of  apospory  is  yielded  by  Polystichum  angtdare 
var.  pulcherrimum.  Here  the  arrest  of  development  of  the  sporophore 
is  still  more  complete,  organs  of  a  prothalloid  nature  being  formed  by 
simple  vegetative  outgrowth  of  the  tips  of  the  pinnules,  without  any 
connection  with  sori  or  sporangia.  In  the  formation  of  these  pro- 
thalloid structures  which  bear  normal  antheridia  and  archegonia,  the 
tip  of  the  pinnule  usually  forms  a  flattened  expansion,  only  a  single 
cell  in  thickness,  which  ultimately  developes,  by  marginal  growth, 
into  a  flattened,  often  heart-shaped,  structure,  with  a  thickened  cushion 
similar  to  that  of  normal  prothalli. 

Anatomy  of  the  Vegetative  Organs  of  Struthiopteris  germanica 
and  Pteris  aquilina.* — ^M.  P.  Terletzki  finds  the  rhizome  of 
SirtUhiopteria  germanica  to  exhibit  exceedingly  good  illustrations  of 
continuity  of  protoplasm,  both  in  the  parenchyma  and  in  the  sieve- 
cells,  the  protoplasmic  threads  passing  through  both  the  longitudinal 
and  the  transverse  walls,  especially  the  latter.  The  intercellular  spaces 
contain  protoplasm  which  is  also  in  the  same  way  in  connection  with 
the  cell-protoplasm.  The  arrangement  of  the  vascular  bundles  is 
stated  by  the  author  to  be  here,  as  in  almost  all  other  Polypodiacete, 
bicollateral,  and  not  concentric,  as  stated  by  De  Bary  and  Sachs.  By 
far  the  most  common  form  of  thickening  is  the  scalariform,  accom- 
panied in  some  cases  by  spiral  and  annular ;  it  produces,  however, 

♦  Priugsbcim'a  Juhib.  f.  Wiss.  Bot.,  xv.  (1884)  pp.  452-501  (3  pis.). 
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aooording  to  the  antbor,  closed  condncting  cellB  rather  than  Yessek. 
The  sieye-oells  contain,  as  in  all  ferns,  a  dear  watery  fluid,  with  a 
small  quantity  of  fine-groined  protoplasm  on  their  walls.  The  strac- 
tnre  of  other  parts  of  ^  sporophore  is  also  described  in  detail. 

Pieris  aguiltna  presents  the  same  phenomena  of  continuity  of 
protoplasm  as  StruAiapteris ;  and  the  contents  of  the  sieve-cells  are 
also  similar. 

Third  Coat  in  the  Spores  of  the  Oenus  Onoclea.* — Mr.  D.  H. 
Campbell  has  detected  the  presence  of  a  third  coat  in  the  spores  of 
the  ferns  Onodea  Struthiopteris  and  O.  tensihilis.  After  the  detach- 
ment of  the  exospore  the  spore  is  apparently  covered  only  with  a  thin 
transparent  membrane,  which,  at  the  commencement  of  active  growth 
splits  along  one  side,  the  true  endospore  protrudes  in  the  form  of  a 
root-hair  at  one  end  and  the  basal  cell  of  the  prothallium  at  the  other ; 
the  latter  becomes  again  divided,  and  at  this  stage  with  a  little  care 
the  two  lobes  of  the  second  covering  can  be  clearly  seen.  Theso 
lobes  follow  so  nearly  the  lobes  of  the  exospore,  in  those  oases  where 
it  remains  attached,  that  it  is  then  impossible  to  detect  them.  The 
accessory  covering  was  not  detected  in  any  other  genera  examined, 
but  as  in  all  cases  the  exospore  adhered  so  firmly  to  the  spore  as  to  in- 
terfere seriously  with  observations  it  is  not  impossible  that  it  does 
exist. 

Truotifioation  of  Sigillaria.t — ^M.  B.  Zeiller  describes  the  struo- 
tnre  of  the  "cones"  of  several  species  of  fossil  SigUlaria  and 
SigiUariostrobus  from  the  "terrain  houillier."  Ho  comes  to  the 
conclusion  that  the  SiffilUmw  must  be  considered  as  belonging  to  the 
Lycopodinesd,  and  as  forming  a  group  intermediate  between  the 
LepidodendreaD  properly  so-called  and  the  Isoetess.  They  present  on 
the  one  hand  an  a£Ginity  with  Isoetes  in  the  disposition  of  the 
sporangia,  and  probably  in  the  mode  of  dissemination  of  the  spores ; 
on  the  other  hand  with  Lepidodendron  in  the  constitution  of  the  foliar 
cicatrices,  and  in  the  anatomical  structure  of  the  stem. 

Muflcinees. 

Kovement  of  Water  in  Mo88e84-7Herr  F.  Oltmanns  points  out 
that,  in  the  case  of  those  mosses  which  have  no  trace  of  vascular 
bundles,  as  Hylocomium  and  Dicranum,  the  capillary  rise  of  water 
does  not  take  place  in  the  interior  of  the  stem,  although  there  may  bo 
an  osmotic  current  from  cell  to  cell,  but  in  the  external  capillary 
apparatus  formed  by  the  stem  and  leaves ;  there  is  also  a  complete 
absence  of  transpiration.  In  Sphagnum  the  same  purpose  is  also 
answered  by  the  large  empty  cells.  In  those  mosses,  on  the  other 
hand,  which  possess  a  rudimentary  vascular  bundle,  as  Mnium  and 
Polytrichutn,  there  is  a  limited  amount  of  conduction  of  water  in  the 
stem  itself,  as  well  as  a  feeble  transpiration.  It  follows  that  mosses 
have  no  power  of  extracting  water  from  tho  soil,  while  they  absorb 

♦  Bnll.  Torrey  Bot  Club,  xii.  (1885)  pp.  8-9  (5  flgg.). 
t  Ann.  Sci.  Nat.— Bot.,  xix.  (1884)  pp.  256-80  (2  pis.). 
X  Cohn'a  Beitr.  Biol,  Fflaiizcn,  iv.  (1884)  pp.  1-49  (2  pla.). 
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water  very  readily  from  rain  or  dew.  The  conrse  of  the  rise  of  water 
by  capillary  attraction  in  snch  a  moss  as  Hiflocomium  loreum  can  be 
very  well  followed  nnder  the  Microscope  by  tinging  with  anilin-blue. 
The  effect  of  a  carpet  of  moss  on  the  soil,  whether  living  or  dead, 
is  exactly  that  of  a  sponge.  Especially  when  growing  on  steep 
declivities,  it  prevents  both  ihe  rapid  saturation  and  the  rapid  drying 
of  the  soil.  Sphagna^  on  the  other  hand,  which  almost  invariably 
grow  in  wet  sitoatioiis,  have  a  precisely  opposite  effect  in  holding  a 
very  large  proportion  of  the  water  which  falls  as  rain,  and  promoting 
rapid  tnmspiration,  and  thus,  in  a  certain  sense,  assisting  in  the 
diying  np  of  bogs.  Sphagna  have  also  the  property  of  absorbing 
dew,  which  other  mosses  have  not. 

Alg69. 

Batrachomrmnm.* — M.  S.  Sirodot  publishes  a  complete  mono- 
graph of  this  &mily  of  FloridesB,  a  group  subject  to  extraordinary  dif- 
ferences of  form,  according  to  the  influence  of  the  season,  the  supply 
of  water,  the  depth  at  which  they  live,  and  the  degree  of  illumination. 
When  inhabiting  deep  springs  they  present  all  the  phenomena  of 
etiolation.  According  to  the  external  conditions  under  which  they  are 
developed,  the  Batrachospermece  are  found  in  three  different  modifica- 
tions, viz.  (1)  a  primordial  condition,  or  prothaUium  ;  (2)  a  non-sexual 
condition,  or  Chantranna  ;  (8)  a  sexual  condition,  or  Batrachospermum, 

The  prothallium,  which  has  been  hitherto  overlooked  by  observers, 
is  a  kind  of  crustaceous  pellicle  covering  the  surface  of  the  stones  on 
which  the  plant  grows.  It  is  composed  of  irregular  filaments,  which 
are  sometimes  agglomerated  into  globular  masses.  This  structure  is 
of  great  importance,  since,  in  the  perennial  species  it  is  the  part  which 
renders  the  plant  able  to  persist.  It  is  capable  of  growth  and  re- 
production, increasing  by  the  periphery  and  reproducing  itself  by 
spornles.  There  are,  in  fact,  several  species,  e.g.  B.  sporvlans,  in 
which  this  is  the  normal  mode  of  reproduction. 

The  non-sexual  form  is  composed  of  broad  tufts  of  filaments,  each 
consisting  of  a  row  of  cells,  ramifying  and  producing  sporules  alto- 
gether analogous  to  those  of  the  prothallium.  Since  this  form  can 
reproduce  itself  through  a  number  of  generations,  it  has  long  been 
regarded  as  a  distinct  genus  under  Ithe  name  Chantransia.  The  fresh- 
water species  of  CTumtranna  live  on  the  most  shaded  walls  of  welb, 
developing  chiefly  in  darkness,  while  the  sexual  form,  on  the  other 
hand,  seeks  the  Ught.  Hence  the  great  difficulty  in  determining  a 
genetic  connection  between  the  two,  in  which,  however,  M.  Sirodot 
has  succeeded  in  the  case  of  Chantratma  pygmcea,  (Judyhea^  and 
rameUosay  which  are  the  non-sexual  state  of  different  species  of 
Batrachai^ermumf  0.  chalyhea  representing  several  species  of  the 
latter  genus.  It  is  usually  the  extremity  of  a  stunted  foot  of 
CharUranria  that  is  transformed  into  the  sexuid  form. 

•  Sirodot,  8.,  *  Les  BatrnchospermeB,  organisation,  fonctions,  developpement, 
olaasificatioD,*  300  pp.  and  50  pla.  See  Bull.  Soc.  Hot.  France,  xxxi.  a884)  Rev. 
Bibl..  p.  182. 
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The  sexual  generation  indades  a  vegetative  stmotare  composed 
of  whorls,  primary  and  secondary  fascicles,  cortical  filaments,  and 
secondary  prothallium ;  bat  the  author  founds  the  primary  divisions 
of  the  genos  on  the  character  of  the  trichogyne,  according  as  it  is 
pedicellate  or  sessile ;  in  the  latter  case  it  may  be  ovoid  or  in  the 
form  of  a  club  or  truncated  cone.  In  the  process  of  impregnation, 
the  author  maintains  the  actual  absorption  of  the  wall  of  the  tri- 
chogyne at  the  point  of  contact  of  the  pollinidium,  the  passage  of 
protoplasm  from  the  latter  through  the  orifice  thus  formed,  and  the 
appearance  of  a  septum  at  the  base  of  the  trichogyne  which  separates 
the  cystocarpio  vesicle.  The  rejuvenescence  of  the  protoplasm  at  the 
close  of  impregnation  imparts  a  great  activity  to  this  cell,  which  then 
begins  to  bud  and  to  produce  the  fertile  glomerulus  from  which 
proceed  the  carpoepores  or  oospores. 

M.  Sirodot  describes  thirty-three  native  and  exotic  species  of 
Batraehoapermumy  which  he  classifies  under  six  sections,  viz.: — 
Batraohospemia  Setacea,  Moniliformia,  Helminthoidea,  Turficola, 
Hybrida,  and  Viridia. 

StephanosphsBra  pluvialis.* — ^Prof.  Q.  Hieronymns  has  made 
some  farther  observations  on  this  organism,  especially  with  reference 
to  the  conjugation  of  the  microzoospores. 

While  confirming  in  the  main  Cohn  and  Wichura's  observations, 
the  author  attributes  to  the  enveloping  membrane  a  high  degree  of 
elasticity.  It  is  perforated  by  two  orifices  for  the  two  cilia  of  each 
primordial  cell.  These  vegetative  primordial  cells  or  maorogonidia 
always  possess  a  red  eye-spot,  which  had  not  been  previously  observed. 
When  about  to  divide,  which  is  usually  in  the  afternoon,  these  pri- 
mordial cells  retract  all  their  protoplasmic  threads  by  which  they 
were  attached  to  the  enveloping  membrane,  round  themselves  ofi^  and 
then  divide  into  microgonidia.  Usually  all  the  cells  of  a  vegetative 
family  become  transformed  into  microgonidia  at  the  same  time,  though 
there  are  exceptions  to  this  rule. 

The  microgonidia,  microzoospores,  or  gametes  unite  in  the  ordi- 
nary way  by  conjugation,  their  anterior  ends  coalescing  in  the 
production  of  zygotes,  zygospores,  or  isospores,  which  are  scarcely 
larger  than  the  original  microgonidia.  Those  which  did  not  con- 
jugate were  found  in  all  cases  to  perish ;  the  resting-cells  are  always 
the  result  of  the  conjugation  of  microgonidia.  (termination  of  the 
resting-spores  was  not  observed. 

Classifloation  of  the  Lower  AlgflB.f— Dr.  A.  Hansgirg  proposes  a 
fresh  classification  of  the  unicellular  fresh-water  AlgsB,  insisting  at 
the  same  time  upon  the  point  that  the  terms  species,  genus,  &c.,  must 
not  be  understood  in  the  same  sense  as  with  the  higher  plants,  it 
being  necessary  in  the  lowest  orders  of  vegetable  life  to  describe  and 
distinguish  many  forms  which  are  but  stages  of  development  of  others 
classified  in  quite  a  different  group. 

^  Oohn's  Beitr.  Biol.  PflaDzen,  iv.  (1884)  pp.  51-78  (2  pis.)* 

t  Ooftter.  Hot.  Zeitsohr.,  xzxiv.  (1884)  pp.  318-8, 351-8,  8S9-94  (1  pi.). 
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Glass  I.  Ctamopsto&s. 

Order  I.  Chroooooooideie  (Cocoogonefe  Thr A 
Family  1.  GhroocoocaoeiB  (GloBogonefe  Gohn). 
Genus  1.  Chroococcug  Nag. 

8eci  1.  Cliroocoocus  a  genuina  (Acapsa  Nag.). 

Sect.  2.  Gloeocapsa  Nag. 

Beet  8.  Aphanocapsa  Nag. 
Genus  2.  Chroothece  Hansg. 

Sect.  1.  Chroothece  a  genuina  (Synochoccus  Nag.). 

Sect.  2.  Gloeothece  Nag. 

Sect  3.  Aphanothece  Nag. 


Class  II.  Chlobophtosa. 

Order  I.  Protococcoideie  (Coooophyceao  Rbh.). 
Family  I.  PalmellaoeflB  (incl.  Protococcaceee). 
Genus  1.  Pleurococcua  Menegh. 

Sect.  1.  Pleurococcus  a  genuina  Ucnegh.  ex  part. 
Sect  2.  GloBOcystis  Nag. 
Sect.  8.  Palmella  Nag. 
Genus  2.  Dactylothece  Lagerh. 
Sect  1.  Stichococcns  Nag. 
Sect.  2.  Dactylothece  Lagerh. 
Sect  3.  Inoderma  Etz. 
Genus  8.  Rhodoeoccua  Hansg. 

Sect.  1.  Bhodococcus  a  genuinus  Hansg. 
Sect.  2.  Bhodocapsa  Hansg. 
Sect  8.  Porphyridium  Nag. 
Order  11.  Nostocineie  (Nematogenie  Rbh.) 

Sub-order  1.  ChamsssiphonacesD  (Cystogonea)  Bzi.). 
Genus  1.  ChanuBmphon  A.  Br. 
Sect  1.  Sphflsrogonium  Rfski. 
Sect.  2.  Brachythrix  A.  Br. 
Sub-order  2.  IsocysteaB  Bzi. 

Sub-order  3.  HeterocystesB  Hansg.  (Hormogonete  Tbr.). 
Family  1.  LyngbyaceaB  (Oscillariacoa}  Rbh.). 
Genus  1.  Lynghya  Ag. 
Sect  1.  Leptothrix. 
Sect.  2.  Oscillaria  (Phormidium  Ktz.). 
Sect  3.  Microcoleus  Desm. 
Sect.  4.  luactis  Ktz. 
Sect.  5.  Symploca  Etz. 
Family  2.  NostocacesB. 
Genus  1.  Nostoc  Yauch. 
Sect.  1.  Nostoc  genuinus. 

Sect.  2.  Anabasna  Bory  (incl.  Dolichospormum  Thw.). 
Sect.  3.  Spermosira  Etz. 
Sect  4.  Cylindrospermum  Etz. 
Sect.  5.  Sphasrozyga  Ag.  (incl.  Aulosira  Eoch). 
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Family  8.  OalotrichesB  Thr.  (Bivnlariaoead  Bbh.). 

Genus  1.  Calothrix  Ag. 

G^nos  2.  ColeoBpermum  Eocb. 
Family  4.  Soytonemacete. 

Genns  1.  Scytonema  Ag. 

Genus  2.  Mastigodadua  Cohn  (Stigonemeas). 

The  forms  included  in  the  genus  Rhodocoeeua  are  distinguished 
from  the  analogous  forms  in  the  genera  Chroooocau  and  Pleurocoecua 
by  their  purple,  violet,  or  brown-red  pigment.  Many  of  the  forms 
included  under  Chrooeoceus  arise  from  the  breaking-up  of  filaments  of 
Oyanophycesd : — as  0.  minor  from  various  species  of  Lyngbya,  C. 
eoh»ren9  from  L,  calcieola,  C,  memhraniwis  from  L,  elegana^  &o.  In 
the  same  way  several  species  of  Olceocapsa  are  formed  by  the  breaking- 
up  of  species  of  Stigonema;  and  Synechococcta  from  Oalothrix  aalina. 

The  author  re^Etrds  most  of  Eutzing's  species  of  Leptothrix  and 
Bosc's  species  of  OBciUaria  as  the  hormogonia  of  higher  Oyano- 
phyceaa,  such  as  Scytonemeffi,  Calotricheie,  and  Stigoneme®,  pro- 
pagating repeatedly  by  frequent  divisions.  These  may  become 
invested  in  a  more  or  less  thick  gelatinous  sheath.  Many  so-called 
species  of  Lyngbya  are  only  the  young  stages  of  development  of  those 
species  of  Cahihrix  and  Scytonema  to  which  they  are  found  attached. 
Although  the  blue-green  algsd,  as  far  as  at  present  known,  multiply 
only  non-sexually,  Uiey  yet  display  in  this  a  great  pleomorphism. 

A  large  numbof  of  other  genetic  connections  are  also  traced  by 
the  author. 

Glass  III.   PHAOPHTOKiB. 

Order  I.  Syngeneticte. 

Family  1.     Chromophytonofe. 
Genus  1.  Chromophyion  Wor. 
Crenus  2.  Synura  Ehrb. 
Family  2.  Hydrureffi. 
Genus  1.  Hydrurua  Ag. 

Hew  Freshwater  Desmids.* — Mr.  F.  Wolle  describes  thirteen  new 
species  of  Desmids  from  the  United  States. 

Hew  Biatoms  from  the  '*  Saugschiefer  "  of  Bubravica.t— Mr.  F. 
Eitton  briefly  describes  the  diatomaceons  deposit  {Sa^schiefer)  of 
Dubravica,  and  gives  a  list  of  the  new  species  and  varieties,  with 
figures  of  three  of  the  most  remarkable — Epilhemia  eUtfUaf  Stauro- 
aira  Harrisonii  var.  amphiletraSf  and  Surirdla  etementid.  Many  of  the 
forms  have  an  old-world  look,  and  exhibit  minute  differences  from 
those  of  more  recent  times.  Nearly  all  the  Synodras  are  distorted, 
apparently  by  pressure. 

Cell-Division  in  Melo8ira.t— The  previous  investigations  of  Dr. 
O.  Miiller  on  the  mode  of  cell-division  in  Terpainoe  munca,  led  to  the 

♦  Bull.  Torrey  Bot.  Club,  xii.  (1885)  pp.  1-6  (1  pL). 

t  Soi.-GoB8ip,  1885,  pp.  86-7  (3  figs.). 

X  Her.  Deutsch.  Bot.  Gesell.,  i.  (1883^  pp.  85-44  (1  pi.).  Priii$E8heim*8 
Jftbrb.  f.  Wifls.  Bot,  xiv.  (1883)  pp.  232-90  [t  pis.).  Bee  Bot.  Oontralbl.,  xvl 
(1S83)  p.  194. 
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similar  examination  of  Melostra  {Orthasira)  arenariay  the  main  results 
of  whioh  are  given. 

The  two  daughter-cells  which  spring  from  the  spontaneous  division 
of  a  parent-cell  of  Terpsinoe  do  not  behave  alike;  the  larger  one 
divides  earlier  than  the  younger  one,  triads  being  produced  in  this 
way.  This  was  regarded  by  O.  Miiller  as  a  contrivance  by  means  of 
which  the  further  division  of  cells  which  had  attained  their  ^minimum 
size,  and  which  could  now  only  multiply  by  the  formation  of  auzo- 
spores,  was  prevented ;  and  he  looked  for  a  further  exemplification 
of  the  law  in  the  filamentous  diatoms  which  remain  connected  after 
cell-division  has  taken  place.  In  Melo&ira  arenaria  he  found  a  species 
which  presented  all  the  conditions  favourable  for  such  an  investigation, 
in  which  he  was  able  to  determine  the  relative  ages  of  all  the  cells  in 
a  filament  The  investigation  was  carried  on  witibi  the  aid  of  drawings 
prepared  by  the  best  homogeneous-immersion  systems. 

Beep-sea  Biatoms.* — Count  F.  Castracane  adds  another  con- 
tribution to  our  knowledge  of  deep-sea  diatoms,  in  the  examination  of 
the  contents  of  Holothuria  from  depths  of  2511-5274  metres,  ob- 
tained by  the  *  Challenger '  expedition.  He  finds  these  to  agree  sub- 
stantially with  the  results  previously  obtained  from  the  contents  of 
Echini  from  a  depth  of  2638  metres.  In  both  cases  the  animals  have 
only  a  creeping  motion,  and  could  feed  only  on  living  diatoms  grow- 
ing in  the  same  situations  as  themselves.  The  nature  of  the  diatoms 
and  the  relation  of  their  specific  gravity  to  that  of  sea-water,  pre* 
eluded  the  possibility  that  they  could  have  sunk  to  that  deptii  from 
the  surface.  One  of  the  Holothuria  contained  enormous  quantities  of 
the  delicate  Synedra  thcdaasiotrix,  3-4  mm.  in  length,  and  not  more 
than  0  *  01  mm.  in  breadth,  in  a  perfect  condition,  while  in  sea-mud  it  is 
never  found  in  any  other  than  a  fragmentary  state.  In  the  Echini  were 
also  many  tubes  of  Bhizowlenia  with  excessively  fragile  walls,  in 
which  state  it  has  never  been  found  by  the  writer  in  sea-mud.  An- 
other proof  that  the  diatoms  were  swallowed  in  a  living  condition 
was  afforded  by  the  fact  that  one  was  found  in  which  the  endochrome 
still  retained  its  yellow  colour.  These  diatoms  must  therefore  have 
lived  at  these  enormous  depths  in  the  sea. 

Fossil  Biatoms.t — Count  F.  Castracane  describes  diatoms  belong- 
ing to  the  genera  OydoieUa  and  Epiihemia  obtained  from  a  calcareous 
deposit  from  Spoleto  belonging  to  the  Pliocene  formation,  and  of 
fresh-water  origin.  The  former  of  these  genera  was  represented  by 
a  single  species,  probably  new,  and  perhaps  the  finest  hitherto  known 
belonging  to  the  genus. 

Structure  of  the  Biatom-valve.l— Br-  H.  Van  Heurck,  from  a 
study  of  fragments  in  highly  refracting  media,  comes  to  the  con- 
clusion that  the  valve  of  the  Crypto-raphideaB  is  generally  formed  of 
two  layers.     The  lower  layer  is  composed  of  a  single  lamina,  and  has 

•  BoU.  Accad.  Pont,  de*  Nuovi  Linoei,  xxxviii.  (1885);  Sees.  Deer.  21, 1884, 
pp.  4-6.    See  this  Journal,  iv.  (1884)  p.  939. 

t  Boll.  Aocad.  Pont,  de'  Nuovi  Liucei,  xxxviii.  (1885) ;  Seaa.  May  15,  pp.  8-9. 

X  Heuick,  H.  van,  *  Synopsis  des  Diatomees  de  Belgique,'  pp.  S5~7.  See 
Bull.  Soc.  Belg.  Micsr.,  xi.  (1885)  pp.  71-8. 
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more  or  less  delicate  panctations  on  the  inner  face.  It  has  been 
impossible  to  ascertain  whether  these  punctations  completely  traverse 
the  lower  layer  of  the  valve,  or  only  go  to  a  certain  depth.  In  Tri- 
ceratium  Favus,  of  which  Dr.  Van  Ueorck  sncoeeded  in  artificially 
obtaining  transverse  fractures  of  the  greatest  delicacy,  he  was  not 
able  to  see  any  perforation,  although  the  denticulated  form  of  a  mem- 
brane found  broken  in  the  interior  of  an  alveole  seems  to  be  in  fiftvour 
of  a  real  perforation.  In  certain  CoseinodUei  the  valve  seems 
thoroughly  perforated  below,  and  this  perforation  is  undoubtedly 
evident  in  the  fossil  forms  from  Jutland.  In  Eupodiicua  Argus  there 
are  tolerably  large  perforations  (?)  in  the  lower  layer  (these  are  the 
large  granules  which  are  seen  in  the  alveoli) ;  and  besides  these  there 
are  very  fine  granulations. 

The  upper  layer  of  the  valve  exists  in  all  dagtees  of  development. 
In  its  most  perfect  condition,  in  TricercUium  Favus^  Coseinodisau 
Ocubu-Iridisy  drc,  it  forms  the  alveoli  usually  closed  from  above.  In 
the  next  condition  of  lesser  development  {Eupodiacua  Argua)  the 
alveoli  remain  open  above.  In  carrying  on  researches  through  the 
series  of  genera  and  species,  the  upper  layer  is  seen  diminishing  in 
strength,  and  the  weakest  points,  ihe  walls  of  the  alveoli,  first  dis- 
appear, then  the  intermediary  portions  between  several  alveoli 
diminish,  and  end  by  being  reduced  to  the  condition  of  small  spines 
such  as  are  found  in  so  many  species  of  Biddulphia^  Ultimately 
these  last  vestiges  of  the  layer  of  alveoli  disappear  in  their  turn, 
and  there  only  remains  the  lower  punctated  layer  of  the  valve. 
Trieeratium  (^Ditylum)  intricatum^  for  instance,  shows  this  layer 
reduced  to  its  simplest  expression. 

The  valves  of  the  Pseudo-raphidead  and  of  the  true  Kaphideaa 
show  the  same  structure  as  the  Crypto-raphidee,  but  the  alveoli  are 
very  much  smaller.  By  Smith's  medium  their  existence  can  be 
shown  in  numerous  species,  and  particularly  in  the  genera  Raphaneisj 
Nitzachia^  and  Pleuraaigma. 

The  beads  of  diatoms  are  therefore,  in  reality,  formed  by  alveoli 
and  strie,  and  are  often  formed  by  the  walls  of  these  alveoli.  The 
valve  is  said  to  be  alveolated  or  to  be  of  cellular  structure  when 
these  alveoli  are  large  and  appear  to  be  polygonal ;  they  are  said  to  be 
beaded  or  punctated  when  tiie  alveoli  are  more  or  less  diminutive. 

Lichenes. 

Bevelopment  of  the  Apotheoia  of  Lichens.* — Dr.  M.  Funfstiick  has 
followed  the  development  of  the  apothecia  in  three  genera,  PeUigera^ 
PeUidea^  and  Nephroma.  In  Peliigera  canina  an  interval  of  several 
years  passes  between  the  first  formation  of  an  apothecium  and  the 
production  of  the  first  ripe  spores.  In  Peltigera  and  Peltidea  there 
are  no  spermogonia. 

In  Peliigera  malacea  the  apothecia  originate  as  extremely 
minute  roundish  dots  on  the  margin  of  the  thallus,  where  a  few  fila- 
ments, irregularly  coiled  into  rosettes,  the  ascogonia,  are  formed  closo 
beneath  the  cortical  layer,  on  a  level  with  the  gonidial  zone ;  they 

«  Jahrb.  K.  Bot.  Gart  BerUn,  iU.  (1884)  20  pp.  (8  pb.}.    See  Bot  GeDtralbl^ 
»i  (1885)  p.  69. 
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are  simply  portions  of  the  ordinary  bypbie,  which  increase  in  length 
by  apical  growth,  while  the  ascogonial  cells  increase  at  the  same 
time  in  sise  by  intercalary  growth.  The  cortical  fibres  and  tho 
ascogonial  tissue  are  strongly  difierentiated  from  the  first.  The  next 
period  of  development  commences  with  the  formation  of  the  first  para- 
physes,  commencing  in  the  cortical  layer  of  the  apothecinm.  A  mass 
of  yonng  cortical  fibres  in  the  middle  of  this  layer  displays  delicate 
shoots  which  develope  into  the  paraphyses.  These  gradually  extend 
over  the  entire  cortical  layer  of  the  apothecinm,  new  ones  being 
formed  between  the  older  ones.  At  the  same  time  the  separate  asco- 
gonial cells  shoot  out  and  form  the  ascogenons  hyphal  tissue.  The 
process  of  disorganissation  of  the  ascogonia  runs  parallel  with  the 
formation  of  this  tissue,  and  finally  the  asci  are  formed  as  bulgings 
of  the  ascogenons  hyphaB ;  the  outer  part  of  the  cortical  layer  bursts, 
and  thus  is  formed  the  "excipulum  thallodes**  of  lichenologists. 
Tho  formation  of  the  apothecinm  is  not  tho  result  of  any  sexual  pro- 
cess, the  strong  differentiation  of  the  ascogenons  hyphsB  from  thoso 
which  develope  into  paraphyses  being  traced  back  to  the  youngest 
stage.  The  author  regards  the  process  as  the  same  as  that  in  Podcy- 
sphcera  among  Ascomycetes,  apogamy  with  rudimentary  sexual  organs. 

The  processes  are  nearly  the  same  in  Pdtidea  apJUhoaa  and 
venosa,  while  in  N^hroma  iomenioaum  and  IcevigcUum  there  are  im- 
portant deviations.  In  these  species  the  author  always  found  spermo- 
gonia,  though  always  in  a  rudimentary  condition.  The  first  apothecial 
layer  is  formed  beneath  a  thick  close  cortical  layer  on  the  margin  of 
the  thallus  by  a  number  of  large  thin-walled  cells  arranged  in  a 
moniliform  manner,  and  from  the  analogy  of  PeUigera  and  Peltidea^ 
regarded  as  ascogonia,  developed  graducJly  from  ordinary  hyphee  of 
the  thallus.  The  entire  structure  is  enveloped  in  a  dense  hyphal 
tissue,  which  gradually  disappears  as  the  fructification  dovelopes; 
and  the  apothecia  of  Nephroma  are  hence  described  as  gymnocarpous. 
The  formation  of  the  ascogonia  was  not  clearly  observed.  The 
mode  of  formation  of  the  paraphyses  is  similar  to  that  in  PeUi- 
gera, but  takes  place  later.  The  paraphyses  and  asci  are  always 
formed  on  the  under  side  of  the  thallus,  so  4hat  the  young  apothecia 
at  first  face  the  substratum ;  their  position  is  subsequently  reversed 
by  a  strong  curving  of  the  fertile  layer. 

We  have  therefore  in  these  lichens  similar  phenomena  of  apogamy, 
and  the  reduction  of  sexual  organs,  to  those  that  have  been  observed 
in  the  Ascomycetes. 

Vature  of  Lichens.* — Prof.  M.M.  Hartog  replies  to  Rev.  J.  M. 
Grombie's  paper  f  on  the  *'Algo  lichen  hypothesis."  He  points  out 
that  Mr.  Crombie  altogether  ignores  several  points  which  tell  strongly 
in  favour  of  Schwendener's  hypothesis,  especially  Cora  and  Johow's 
discovery  of  the  Hymenolichenes,or  lichens  in  which  the  fungal  element 
is  a  Hymenomycete.  He  also  states  that  the  "  licheuin-reaction  "  has 
been  observed  by  De  Bary  in  several  undoubted  Fungi,  and  contests 
Mr.  Crombie^s  statement  that  fungus-hyphce  are  soluble  in  caustic 
potash. 

•  Nature,  xxxi.  (1895)  pp.  37&-7.  f  See  this  Jonrual,  ante,  p.  103. 
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Fun^ 

Developieiit  of  the  Gasteromycetes.*— Dr.  E.  Fisolier  has  fol- 
lowed out  in  detail  the  deyelopment  of  two  speoies  of  Gasteromyoetes, 
Sphasrobolus  steUaius  and  Mitremycea  lutescena  (?) ;  the  following  are 
some  of  the  more  important  points  of  his  observationB. 

The  mycelium  of  the  former  species  consists  of  very  slender 
hyphce,  from  1  to  8  /a  in  diameter,  varying  greatly  in  the  quantity  of 
protoplasm  they  contain,  and  but  rarely  septated;  minute  crystals 
of  calcium  oxalate  are  very  commonly  attached  to  them  externally ; 
the  hyphsd  are  very  often  connected  together  into  bundles.  On  the 
bundles  the  fructification  makes  its  appearance  as  a  minute  globular 
or  lenticular  body.  As  the  fructification  developes,  the  outermost  part 
becomes  differentiated  as  a  loose  weft  of  hyphaa  connected  together 
by  a  mucilaginous  substance  resulting  from  disorganization  of  their 
outer  layers.  On  its  surface  it  is  covered  by  a  kind  of  cortex  con- 
sisting of  hyphad  with  very  abundant  deposition  of  calcium  oxalate. 
This  external  layer  passes  gradually  into  the  internal  portion  or 
nucleus;  while  at  the  sides  it  passes  over  into  the  hyphsd  of  the 
mycelium.  The  nucleus  becomes  subsequently  differentiated  into  the 
following  layers,  naming  them  from  without  inwards : — the  pseudo- 
parenchymatous  layer,  the  fibrous  layer,  the  collenchymatous  layer, 
and  the  gleba ;  and  the  whole  gradually  assumes  a  red  tinge.  Tho 
walls  of  the  collenchymatous  layer  show  the  characteristic  reaction  of 
opiplasm.f  This  layer  passes  insensibly  into  the  wall  of  the  sporan* 
gium  (gleba)  without  thgre  being  any  sharp  demarcation  between  them. 

The  bursting  of  tho  peridium  and  ejection  of  the  sporangium 
take  place  when  the  air  is  not  too  dry,  but  often  in  bright  sunshine, 
in  the  early  part  of  the  day.  The  bursting  is  preceded  by  a  con- 
siderable superficial  growth  of  the  collenchymatous  layer.  This  not 
being  accompanied  by  any  corresponding  growth  of  the  outer  layers 
of  the  peridium,  the  latter  burst  with  a  star-shaped  opening  at  the 
apex.  The  splitting  never,  however,  descends  below  the  middle  of 
the  peridium,  in  consequence  of  the  resistance  of  the  fibrous  layer. 
The  sporangiam  is  finally  ejected,  usually  towards  evening,  with  great 
force,  sometimes  to  the  distance  of  over  a  metre,  the  diameter  of  the 
fungus  not  being  above  2-8  cm.  After  the  opening  of  the  peridium 
and  before  the  ejection,  the  wall  of  the  sporangium  has  become  con- 
verted into  mucilage;  and  the  ejection  seems  to  be  caused  by  the 
further  growth  of  the  collenchymatous  layer,  in  consequence  of  the 
increase  in  size  of  its  cells  from  absorption  of  water,  and  not,  as  Beinke 
supposes,  by  the  contraction  of  the  outer  layers  from  loss  of  water. 

During  the  development  of  the  gleba,  the  basidia  have  been  gra* 
dually  forming  within  it,  the  trama  being  very  feebly  developed  in 
comparison  to  other  Gasteromycetes.  The  basidia  are  oval  or  pear- 
shaped  bodies,  at  the  extremity  of  which  the 'spores  are  formed, 
which  show  when  mature  a  length  of  9-11  fi,  and  a  breadth  of  6-7  fu 
These  gradually  extract  the  protoplasmic  contents  of  the  basidia. 

•  Bot.  Ztg..  xlii.  (1884)  pp.  433-43, 449-62,  465-75, 485-94  (3  figs,  and  1  pi.). 
t  See  this  Journal,  ii.  (1882)  p.  824. 


502  SUMHABT  OF  GUEBENT  RESBABOHJSS  BSLATINa  TO 

Their  number  Taries,  the  one  most  oommonly  obsenred  being  seTen 
on  a  basidinm.  Before  the  bnrsting  of  the  peridinm,  the  gleba  also 
oontaina  crystals  of  calcium  oxalate.  In  addition  to  the  spores  there 
are  also  found  in  it  bodies  of  a  different  character,  of  a  spherical, 
elliptical,  or  pear-shaped  form,  and  considerably  larger  than  the  spores. 
They  are  probably  functionlees  basidia,  analogous  to  the  cystidia  of  the 
Hymenomycetes.  There  is  still  again  another  kind  of  body  found  in 
the  gleba,  presenting  an  external  resemblance  to  germinating  basidio* 
spores ;  these  are  of  the  nature  of  gemmie,  simply  detached  portions 
of  ordinary  hyph»,  which  have  already  begun  to  germinate  while 
inside  the  sporangium,  and  complete  this  process  readily  after  their 
escape ;  while  the  basidiospores  germinate  only  with  great  difficulty. 
The  sporangium  itself  germinates  as  a  whole,  playing  the  part  of  a 
single  spore  with  a  large  number  of  germinating  hyphsd;  but  the 
geiminating  bodies  are  chiefly  the  *'  gemmie/'  possibly  at  the  expense 
of  the  spores. 

WiUi  regard  to  the  structure  of  Mitremi/cea^  it  shows  the  greatest 
analogy  to  ^t  of  Oeaster^  especially  of  G.  hygrometricu8j  in  the  deve- 
lopment of  the  gleba.  There  is,  as  in  that  species,  no  well-marked 
division  of  the  gleba  into  chambers ;  hyph»  proceed  from  the  trama 
which  end  in  basidia,  and  more  or  less  completely  fill  up  the  chambers ; 
but  the  trama  is  much  more  rudimentary.  The  mode  of  formation 
of  the  spores  also  presents  a  great  similarity.  The  coUenchymatous 
layer  of  the  peridium  of  Oeasier  hygromeiricHB  is  represented  in 
MitremyceM  by  a  cartilaginous  layer.  The  fructification  of  Miiremf/eei 
is  distinctly  differentiated  into  three  parts :  the  gleba,  surrounded  by 
the  inner  peridium;  the  cartilaginous  layer  and  its  prolongation, 
which  forms  the  ''foot"  of  the  fructification;  and  the  mycelial 
envelope,  which  in  the  young  state  envelopes  the  whole.  Between 
these  three  parts  are  separating  layers.  Growth  takes  place  chiefly 
in  the  second,  resulting  in  the  destruction  of  the  outer  envelope,  and 
in  many  cases  the  elevation  of  the  inner  peridium. 

Bevelopment  of  Boassansia.* — According  to  Herr  0.  Fisch,  the 
only  genera  of  Ustilagineie  with  a  true  fructification  (in  De  Bary's 
sense)  are  SViburctnta,  DoassansUij  Sphacdoiheea^  and  doubtfully 
Oraphiola.  Of  these  the  two  first  genera  are  distinguished  by  their 
masses  of  spores  formed  free  in  the  tissue  of  the  host.  The  genus 
BoasBanaia  was  established  by  Oomu  from  D.  Farkwii^  found  by 
Farlow  on  North  American  PoUimogekmB,  Fisch  now  describes  at 
length  the  development  of  D.  SaqiUarim  (Protomifees  8agiUar%<B  Fck. 
in  Babenhorst's  Fungi  europiei)  parasitic  on  SagiUaria  sagiitcBfdUa 
and  on  the  American  8,  heterophylla. 

This  parasite  forms  circular  or  less  often  elliptical  or  irregular 
spots  on  the  leaves  of  the  host,  at  first  light  yellow,  afterwards  brown, 
and  from  1  to  2  cm.  in  diameter,  the  mycelium  filling  up  all  the 
intercellular  spaces.  The  fructifications  are  formed  only  in  the 
spaces  beneath  the  stomata,  and  at  the  time  of  their  maturity  the 
mycelium  has  entirely  disappeared  in  mucilage.    The  fructification 

*  Ber.  Douteob.  Bot  Geaell.,  ii.  (1884)  pp.  405-16  (1  pi.). 
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then  lie&  in  the  stoma  as  an  isolated  round  or  irregular  mass,  re- 
sembling some  Synchyiria,  It  is  composed  of  two  different  kinds  of 
cells,  an  outer  closely  packed  *^  palisade-like  "  lajer  of  cells  somewhat 
elongated  in  the  radial  direction  and  strongly  re&ingent,  and  a  central 
mass  of  closely  packed  polyhedral  spores. 

The  spores  do  not  possess  a  distinct  endospore.  On  germinating 
they  put  out  a  germinating  filament  or  promycelinm,  from  the  6x<- 
tremity  of  which  are  detached  very  narrow  cylindrical  sporidia ;  and 
from  tiiese  are  developed  the  secondary  myoelia.  In  very  rare  cases 
a  conjugation  of  sporidia  was  observed  by  means  of  a  transverse  oon« 
neoting-band.  The  most  suitable  nutrient  fluids  for  the  germination 
of  the  sporidia  were  found  to  be  solution  of  grape-sugar,  and  decoction 
of  plums  or  dung. 

The  germinatiag  filaments  put  out  by  the  sporidia  creep  over  the 
epidermal  cells  of  the  host  and  become  closely  attached  to  them,  and 
reach  the  intercellular  spaces  by  penetrating  ^^  lateral  walls  of  these 
cells.  Here  they  develope  into  a  dense  mycelium,  the  cells  of  which 
are  filled  with  a  strongly  refractive  substance,  the  glycogen  of  Errera. 
In  the  spaces  beneath  the  stomata  the  mycelium  is  especially  luxuriant; 
the  filaments  becoming  interwoven  into  a  dense  felted  mass.  This 
soon  developes  into  a  pseudoparenchyma,  which  then  becomes  the 
fructification  by  the  differentiation  of  the  two  kinds  of  ceU  already 
mentioned.  The  cell-walls  of  the  spores  gradually  become  thicker 
and  browner,  the  cortical  layer  of  palisade-like  cells  being  formed 
later.  The  surrounding  mycelium  then  entirely  disappears  in 
mucilage.  The  formation  of  the  fructification  is  going  on  through 
the  whole  year  and  can  be  observed  in  all  stages  at  the  same  time. 

Fisch  gives  the  following  diagnosis  of  DooManna: — Fructification 
multicellidar,  inclosed  in  a  single  cortical  layer  of  sterile  cells. 
Germination  of  the  spores  as  in  TUletia  and  IkUyUmay  but  without 
copulation  of  sporidia.  Spores  without  endospore.  On  the  leaves  of 
living  plants.  The  three  known  species,  D.  Alismatia^  SagitiaricB^  and 
Farhwii^  are  also  described,  as  well  as  Farlow's  doubtful  D,  Epilobii 
(on  EpilMum  a^tnum),  which  is  more  probably  a  Synchytrium. 

Eeproduotion  of  the  HeteroDoious  XTredinesB.* — ^Mr.  C.  B.  Plow- 
right  points  out  that  when  the  HetercBcious  Uredinete  are  reproduced 
without  the  intervention  of  racidiospores,  the  resulting  uredosporea 
are  far  more  abundant  than  when  they  arise  from  implantation  on  the 
host-plant  of  the  lecidiospore.  This  he  states  to  be  the  case  with 
Puecmia  gramnis^  P.  ru&i^o-vera,  and  P.  ob9cura. 

Olyoogen  in  the  Basidiomycete8.t — In  pursuance  of  his  previous 
observations  %  on  the  occurrence  of  glycogen  or  animal  starch  in  fungi, 
Dr.  L.  Errera  has  now  detected  it  in  a  large  number  of  Basidio- 
tnycetes,  a  list  of  which  he  gives.  Its  presence  he  concludes  from 
Dbserving  a  whitish  substance  in  the  interior  of  the  ceUs,  which  is 
unorphous  and  refringent,  and  which  is  coloured  brown-red  by  iodine, 

♦  Jonm.  Linn.  Soc.  (Bot),  xxi.  (1885)  pp.  868-70. 
t  M^m.  Acarl.  R.  Set.  Belgiqup,  xxxYli.  (1885)  50  pp. 
i  Soo  this  Joarnal,  iL  (1882)  p.  824,  Ui.  (1883)  p.  897. 
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the  ooloor  becoming  sensibly  paler  at  a  temperaiare  of  5(^60°  C,  and 
reappearing  on  cooling.  The  Bolntion  of  iodine  nsed  was  as  follows : — 
distilled  water  46  gr.,  crystallized  potassinm  iodide  0*3  gr.,  crystal- 
lixed  iodine  0-1  gr. 

Glycogen  is  solnble  in  water,  giving  a  white  opalescent  milky 
Bdlntion,  which  is  colonred  bine  by  iodine  with  precisely  the  same 
shade  as  glycogen  -  derived  from  a  dog.  Treated  with  Trommer*s 
reagent  it  assomes  the  Une  colour  of  copper  hydrate  without  redncing 
it  on  ebnllition.  Boiled  for  20  minutes  with  very  dilute  sulphuric 
acid,  the  solution  loses  its  property  of  being  coloured  by  iodine  and 
acquires  that  of  reducing  copper  oxide.  The  same  action  is  produced 
by  saliva.    The  aqueous  solution  is  dextrogyrous. 

By  tracing  the  passage  of  glycogen  from  one  part  of  the  plant  to 
another,  the  author  convinced  himself  that  it  plays  the  same  part  in 
the  economy  as  starch  in  other  classes  of  plants,  and  that  it  is  the 
first  visible  product  of  the  absorption  of  carbon.  It  is  usually  most 
abundant  towards  the  base  of  the  fungus,  in  the  vicinity  of  the  soil. 
Its  quantity  is  greatest  at  early  periods  of  growth  of  the  fungus; 
after  this  has  attained  its  full  growth  it  gradually  disappears,  probably 
from  the  effect  of  respiratory  combustion. 

With  regard  to  oUier  carbohydrates  present  along  with  glycogen, 
the  author  found  that  glucose  and  diastase  are  less  widely  distributed 
in  fungi  than  in  starch-producing  plants ;  while  mannite  is  not  less 
frequent  than  glycogen,  and  is  often  present  in  considerable  quan- 
titiea  He  concludes  that  mannite  is  the  form  in  which  the  carbohy- 
drates pass  from  one  part  of  the  plant  to  another.  He  further  details 
several  points  of  analogy  between  the  behaviour  of  starch  and  of 
glycogen,  and  concludes  that  their  function  is  the  same.  In  a  few 
species  of  fungi  (as  Scleroderma  vulgare)  glycogen  appears  to  be 
entirely  wanting  at  all  periods  of  their  growth. 

Spectroscopic  Examination  of  Photogenic  Fungi*  —  Dr.  F. 
Ludwig  finds  tnat  for  the  examination  of  the  spectra  of  phosphorescing 
fimgi,  6.  g.  Agaricm  meUeus^  Xylaria  hypoxylon,  Microcoeeus  Phlilgeri 
(to  which  he  attributes  the  phosphorescence  of  sea-fish,  <&c.),  the  even- 
ing is  the  best  time,  as  the  eye  is  free  from  all  disturbing  influences, 
which  affect  it  in  daylight,  and  the  phosphorescence  is  more  marked. 
The  Sorby-Browning  MicroHspectroscope  was  used  for  the  investiga- 
tions. The  following  example  will  serve  to  illustrate  the  line  of 
research. 

Trametea  pint.  Several  of  the  clearest  pieces  of  phosphorescing 
mycelium  were  placed  under  the  micro-spectroscope  in  a  quite  dark 
room  with  closed  windows.  The  spectrum  was  very  faint  and  with- 
out definite  colour.  At  first  only  a  weak  bluish  shimmer  was  seen, 
but  after  two  hours'  stay  in  the  dark  the  outline  of  the  spectrum  was 
distinct  At  this  time  a  great  number  of  dark  lines  were  noted,  and 
a  broad  dark  band  in  the  otherwise  clear  spectrum.  By  comparing 
with  the  spectrum  of  a  lighted  candle  the  commencement  of  the  phos- 
phorescence spectrum  was  found  to  be  in  the  clear  blue,  from  which 
it  extended  into  the  ultra-violet    The  dark  lines  were  in  the  clear 

♦  Ztitachr.  f.  Wise.  Mikr.,  i.  (1884)  p.  181. 
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blae,  while  the  broad  band  appeared  to  lie  in  the  ultra-violet.  With 
^the  naked  eye  the  light  was  distinctly  dear  bine,  whereas  it  appeared 
white  when  the  window  was  open.  A  red  and  violet  glass  let  no 
light  throngh  from  the  mycelium,  and  very  little  light  passed  through 
dark-blue  glass.  An  orange  glass  let  light  through  well,  and  green 
glass  fairly  welL  Light  passed  almost  unweakenod  through  clear 
blue  glass. 

Structure  of  Phallus  impudicus.* — According'  to  M.  Feuilleau- 
bois  the  dehiscence  of  this  fungus  becomes  impossible  or  must  be 
modified  when  the  conditions  vary  in  which  the  plant  is  developed. 
When  exposed  to  the  sun  either  the  dehiscence  cannot  take  place,  or 
the  peridium  is  ruptured  at  the  base,  and  the  foot  is  then  covered  by 
a  long  veil.  If  the  lower  part  of  the  fungus  is  immersed  in  water 
the  peridial  mucus  deliquesces,  and  the  whole  plant  remains  inclosed 
in  the  peridium. 

Hysterangium  rubricatum,  a  new  Hymenogaster.f— -Dr.  H. 
Hesse  describes  under  this  name  a  new  species  of  Hymonogastrcas, 
distinguished  from  other  species  of  the  genus  by  the  large  gleba, 
being  the  colour  of  red  clay  permeated  by  bluish  veins. 

Few  Entomogenous  Fungus.}— M.  H.  Gadeau  de  Eerville  has 
found  a  new  fungus,  Slilbtum  KerviUeij  growing  on  the  bodies  of  a 
dipterous  insect,  Leria  ccBsia.  The  only  reproductive  organs  detected 
consist  of  a  conidiophorous  apparatus  formed  of  yellowish  heads, 
2-7  mm.  in  diameter. 

Hew  Parasitic  Oidium.§— Signer  O.  Comes  describes,  under  the 
name  Oidium  Ceraionice^  a  parasitic  fungus  which  is  very  destructive 
to  the  Judas-tree,  Ceratonia  sUiqiMj  in  Italy.  It  attacks  both  leaves 
and  fruit,  causing  the  former  to  fall  off  and  injuring  the  quality  of 
the  latter. 

Dry-rot.il — ^Dr.  R  Hartig  gives  a  detiiiled  account  of  the  mode  of 
detecting  the  presence  of  dry-rot,  Mendiua  lacrymans,  in  timber,  the 
life-history  of  the  fungus,  ihe  most  favourable  conditions  for  its 
development,  and  the  best  methods  of  preventing  its  occurrence  or  of 
extirpating  it.  Besides  its  power  of  greatly  increasing  the  capacity 
of  wood  for  absorbing  moisture,  Hartig  states  that  the  fungus  itself 
possesses  the  faculty  of  making  dry  wood  moist  by  itself  absorbing 
water  and  conveying  it  to  the  wood. 

Zygospores  of  Mucorini.t— M.  G.  Bainier  describes  the  structure 
and  form  of  the  zygospores  and  other  organs  in  a  number  of  species  of 
Mucorini. 

In  M,  ^ptnostis  the  sporangia  appear  completely  black,  and  their 
wall  is  furnished  with  &ie  needles,  which  are  set  at  liberty  on  the 

♦  Bev.  Mycol.,  1884. 

t  Pringshoim'a  Jahrb.  f.  Wiss.  Bot.,  xv.  (1884)  pp.  631-641  (1  pi.). 

X  Bull.  8oc.  Ami  des  Sci.  Nat.  Bouen,  1883  (1  pi.).  See  Bull  8oc.  Bot. 
France,  xxxi.  (1884)  Bev.  Bibl..  p.  171. 

§  Atti  B.  Islit  d'  Incoraggiamento  di  Napoli,  iii.  (1884).  See  Bot.  Ccntralbl., 
xxi.  (1885)  p.  53. 

II  Bot.  Verein  Miinohon,  Nov.  12, 1884.  Bee  Bot.  Gentralbl.,  xxi.  (1885)  p.  30. 

t  Ann.  ScL  Nat— Bot.,  xix.  (1884)  pp.  200-16  (4  pis.). 
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disorganization  of  the  imll,  and  frequently  remain  adherent  to  the 
spores.  The  zygospores,  which  had  not  previously  heen  known,  the 
anther  obtained  from  an  alooholio  decoction  of  pears  and  plnms. 
M,  drcineUoides  forms  zygospores  on  horse-dung.  It  is  readily 
cultivated  on  a  decoction  of  malt  or  of  plums,  but  does  not  appear  to 
produce  zygospores  under  these  conditions.  They  are  red,  and 
furnished  with  long  pointed  projections.  Both  these  species  become 
transformed,  under  suitable  conditions,  into  '*  spheric  ferment " ;  but 
the  presence  of  this  ferment  is  not  necessarily  connected  with  the 
production  of  alcohoL  Three  new  species  of  Mueor  are  also 
described,  M,  erectuB^ /ragiUsj  and  moUia^  with  their  zygospores;  the 
first  of  these  produces  also  azygospores,  resembling  the  zygospores  in 
appearanoe. 

The  zygospores  of  Chcsloeladium  BreftHdii  resemble,  in  all 
important  points,  those  of  Mucor,  Thamnidium  elegans  is  hetero- 
sporangeous,  producing  larger  and  smaller  sporangia.  The  zygospores 
are  only  produced  by  special  cultivation. 

Protophjrta. 

AmoBboideflB.  * — ^M.  0.  Gobi  includes  as  one  group  under  this 
name  all  the  lowest  forms  of  vegetable  life  destitute  of  chlorophyll, 
which  he  connects  genetically  with  the  more  highly  developed 
Hyphomycetes.  While  in  the  latter  the  morphological  fundamental 
element  is  a  hypha,  a  cell  or  row  of  cells  provided  with  a  cell-wall, 
in  the  former  it  is  a  naked  protoplasmic  body  endowed  with 
metabolic  movement,  which  the  author  terms  an  amoeboid. 

The  point  of  departure  of  the  whole  series  is  presented  by  some 
protamoaba-forms,  the  lowest  organisms  as  yet  known.  Among  the 
various  forms  described  by  Haokel,  Qobi  adopts  only  four,  viz. : — 
Proiamaha  primiiioa,  agiUs^  mMptas,  and  Sekuheaua^  which  he  thinks 
may  possibly  unite  with  one  another  in  pairs.  The  protamoebo 
retain  their  amoeboid  form  during  the  whole  of  their  life.  The  nert 
step  is  furnished  by  VampyreUa^  which  may  be  regarded  as  a 
cyst-forming  protamoeba.  Here  there  occurs  also  a  coalescence  (A 
amoeboids,  which  the  author  regards  both  as  a  peculiar  form  of 
nutrition,  and  as  the  simplest  form  of  impregnation.  In  both  respects 
Vampyrdla  recalls  the  Myxomyoetes.  The  Faninyr«Ua-cyst8  are 
analogous  to  the  microcysts  or  thick-walled  cells  of  the  Myxomycetes. 
An  intermediate  link  is  presented  by  V,  polyplaata  Sorok.,  since  here 
there  is  an  occasional  formation  of  internal  cysts,  recalling  strongly 
the  formation  of  spores  within  the  sporangia  of  the  endosporous 
Myxomycetes.  The  genera  Mowu  Gnk.,  Protamffxa  Hack.,  and 
probably  OMella  Onk.,  may  be  united  with  VampyreQa  into  the 
family  VampyrellecB.  AU  the  forms  are  characterized  by  the  want  of 
internal  differentiation  and  the  absence  of  a  cell-nucleus.  The 
amoeboid  displays  at  this  stage  a  more  or  less  well  marked  tendency 
to  assume  the  form  of  a  zoogonidium. 

An  internal  differentiation  into  cell-nucleus  and  pulsating  vacuole 

^  Arbeit  6i  Petenb.  Natur.  Gcsell.,  xv.  (1884)  pp.  1-S6  (Buasian).    See 
Bot.  Ccntnlbl.,  xxL  (1885)  p.  85. 
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is  first  displayed  in  the  Myxomycetes.  Ploimodiopkora  must  be 
regarded,  notwithstanding  the  absence  of  a  peridinm,  as  an  endo- 
sporoos  Myxomycete.  The  formation  of  a  peridinm  seems  to  be 
rendered  snperflnons  by  its  endophytic  habit,  its  place  being  taken 
by  the  cell-wall  of  the  cell  which  serves  as  host.  The  author  does 
not  consider  the  endosporons  and  exosporons  Biyxomycetes  or  Ceratieaa 
to  be  derived  either  from  the  other ;  the  latter  are  rather  connected 
with  VampyreUa  through  Bunulla  cryslaUina  Sorok.,  which  may  be 
regarded  as  a  terrestrial  VampyreUa,  its  sporangium  corresponding, 
on  the  other  hand,  to  a  spore  of  the  Ceratie®.  The  fructification 
(receptacle)  of  a  Geratitttn  may  be  regarded  as  an  aggregation  of  a 
number  of  BurmUUE^  with  the  difierence  that  the  *^  spore  "-contents 
have  split  up  into  eight  pieces  only  after  their  escape  from  the  cell- 
wall,  while  in  Burwdla  the  same  process  takes  place  within  the  cell- 
wall.  The  endogenous  Myzomycetes  and  the  Oeratieie  are  therefore 
parallel  branches  springing  from  the  YampyrelleiB,  aud  both  ending 
without  any  genetic  connection  with  auy  higher  organisms. 

Another  branch  of  the  Amoeboideffi  is  constituted  by  Olpidiopsis^ 
BozeUa^  and  TTorontna,  which  Gobi  combines  into  the  family  Myxo- 
chy tridies,  with  which  he  considers  that  Synehytrium,  united  with  these 
genera  by  Oomu  and  Fischer,  has  no  near  relationship;  since  it 
possesses,  on  one  hand,  a  common  sporangial  wall,  and  on  the  other 
hand  is  destitute  of  an  amoeboid  stage.  The  course  of  development  of 
the  Myxochytridieffi  closely  resembles  that  of  Monaa  and  the  Yam- 
pyrelleffi.  The  ripe  cyst  gives  birth  to  a  number  of  motile  biciliated 
embryos,  which,  in  search  of  nourishment,  are  always  transformed 
into  amoaboids.  The  absence  of  any  coalescence  of  amodboids  into  Plas- 
modia is  due  to  their  endophytic  habit  The  chief  point  in  which  the 
Myxochytridiefe  differs  from  MonaSj  is  that  the  zoogonidia  are  not 
immediately  transformed  into  amoeboids,  but  only  after  the  previous 
formation  of  a  cell-wall.  This  phenomenon  serves  to  explain  the 
derivation  of  the  Hyphomycetes,  the  simplest  representative  of  which 
is  Chytridium.  If  we  suppose  that  the  zoogonidium  of  a  Myxochy  tridia, 
after  it  has  attached  itself  to  its  host  and  developed  a  cell-wall,  no 
longer  renew  its  contents  in  the  form  of  an  amoeboid,  but  advances 
to  the  stage  of  endosmotic  nutrition,  we  have  a  true  Chytridium. 
Myzocytium,  Lagentdium^  and  AcMyogeUm  differ  from  Chyiridium  only 
in  their  endophytic  habit.  The  first  two  are  nearly  related  to 
Pythium,  and  lead  to  the  PeronosporesB,  while  the  last  must  be  re- 
garded as  the  simplest  form  of  the  Saprolegnieie.  Ancyly8te8  is  also 
a  transitional  form  between  the  Amodboidesd  and  the  Hyphomycetes. 
Through  the  pedicel-forming  Chyiridium  laterale  and  0.  oOa,  we 
advance  to  the  two-celled  Bhizidiumj  and  then  to  the  typical  hyphal 
forms  of  the  Hyphomycetes.  In  opposition,  therefore,  to  De  Bary 
and  Brefeld,  Gobi  regards  the  Chytridien  not  as  the  result  of 
degeneration,  but  as  a  progressive  series  forming  a  link  between  the 
Yampyrellead  and  the  Hyphomycetes.  While  in  the  Amoeboideffi  the 
amoBboid  represents  the  entire  vegetative  development,  in  the  simple 
Hyphomycetes  it  occurs  only  temporarily  in  the  form  of  zoogonidium^ 
disappearing  entirely  in  the  more  highly  developed  forms. 
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The  author  abaDdons  entirely  his  theory  previously  published,* 
that  the  fungi  Iiaye  originated  by  degeneration  from  plants  containing 
chlorophyll. 

Beggiatoa  rD8eD-per8ecina.t — Herr  P.  Bichter  has  made  a  study 
of  the  various  organisms  which  cause  a  red  or  piuk  colour  in  water,  and 
refers  a  large  number  of  them  to  various  stages  in  the  history  of  develop- 
ment of  Beggiatoa  roseo-persecina  Zopf.  In  its  coccus  condition  it  is 
known  as  Protoeoecus  roseua  Meneg.,  P.  persednua  Meneg.,  P.  roseo^ 
pereectnus  Etz.,  Pleurococcua  roseo-persednus  Rab.,  and  Aphanocapea 
violacea  Grun.  In  its  bacillus  condition  it  has  been  described  as 
Aphanotltece  pwrpurascens  A.  Br.,  Polycystia  ichthyohlahe  h.  purpu- 
raecens  A.  Br.,  P.  violacea  Itzig.  (not  Etz.),  and  Synechoeoecua  roeeo- 
persecinus  and  S.  violascena  Grun. ;  while  Chroococcus  rubiginosua  Bab., 
and  probably  Qhxocapsa  KcemaiodeB  Etz.,  consist  of  encysted  cocci  of 
the  same  species. 

Influence  of  Sunlight  on  the  Vitality  of  Oerms.t— M.  E.  Duclaux 
records  the  effects  produced  on  germs  of  Tyrothtix,  cultivated  in  milk 
or  in  Liebig's  extract,  when  exposed  in  the  dry  state  to  the  direct 
action  of  the  sun's  rays  in  August,  as  contrasted  with  those  rcsultiug 
from  exposure  to  an  equivalent  temperature  but  protected  from  the 
sun.  Under  the  latter  condition  the  germs  were  never  sterilized. 
Spores  derived  from  a  milk  cultivation  when  exposed  to  the  sun  were 
affected  as  follows : — after  fifteen  days*  exposure,  no  effect ;  after  ono 
month's  exposure,  development  was  slightly  retarded;  after  two 
months'  exposure,  two  batches  out  of  four  remained  sterile.  With 
ppores  from  a  cultivation  of  Liebig's  extract,  the  progression  was  more 
rapid  and  sharply  defined.  In  expriments  made  simultaneously 
with  the  preceding,  one  out  of  three  batches  was  sterile  after  fifteen 
days*  exposure,  two  out  of  throe  after  a  month's  exposure,  and  all 
three  of  those  submitted  to  two  months'  sunlight. 

The  light  of  the  sun  is  consequently  fifty  times  as  active  as  its 
heat,  and  sunlight  is  an  hygienic  agent  of  great  power.  Moreover,  it 
follows  that  germs  of  the  same  microbe,  identical  in  appearance,  may 
not  possess  the  same  vitality. 

Microooooufl  in  Acute  Infectious  08teom7eliti8.§ — ^Dr.  F.  Erause 
finds  in  the  matter  of  abscesses  which  have  not  yet  been  in  contact 
with  the  air,  two  micrococci,  one  of  which  is  extraordinarily  patho- 
genous and  pyogenous ;  causing,  in  rabbits  and  guinea-pigs,  an  acute 
infectious  disease  soon  resulting  in  death,  which  is  especially  localized 
in  the  motile  organs. 

Chemistry  of  Bacilliis  snbtilis.)! — ^Herr  G.  Yandovelde  has  made 
experiments  to  ascertain  the  changes  produced  by  the  growth  of 
bacilli  in  solutions  of  extract  of  beef  (containing  2  *5,  6,  and  10  gr.  of 
extract  to  600  gr.  of  water).  The  solutions  were  boiled  and  a  few 
drops  of  a  pure  cultivation  of  BadUus  auhtilis  added.  Within  24  hours 

*  See  this  Journal,  i.  (1881)  p.  920. 
t  Hedwigia.  xxiii.  (1884)  pp.  177-80. 
X  Gomptcs  Bend  us,  c.  (1885)  pp.  119-21. 

§  Fortflchr.  d.  Mcdecin,  ii.  (1884).    See  Bot.  Centralbl.,  xxi.  (1885)  p.  112. 
II  Zeitflchr.  f.  Physiol.  Ohem.,  viii.  (1884)  pp.  367-90.   Ste  Journ.  Cbcm.  Soc. 
— Abstr.,  xlviii.  (1885)  p.  287. 
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tlio  BolntioA,  originally  clear,  had  become  clouded;  after  a  farther 
40-48  hours  this  cloudiness  had  vanished,  and  a  bacillos-film  of 
greyish-white  colour  had  formed  on  the  surfacQ  of  the  liquid.  After 
a  while,  this  film  broke  up  and  sank  in  fragments  to  the  bottom ; 
sometimes  one  or  more  additional  films  formed  in  succession,  but 
were  so  thin  as  to  be  nearly  invisible,  whilst  bacilli  were  disseminated 
throughout  the  liquid,  during  these  latter  stages.  The  chemical 
examination  of  the  liquids  showed  that  ammonia  and  volatile  fatty 
acids  were  formed  at  the  expense  of  the  creatinine  and  sarcolactic  acid 
of  the  flesh  extract ;  the  formation  of  the  fatty  acids  from  the  latter 
occurring  especially  in  the  latter  period  of  the  action,  when  the  bacillus 
was  acting  as  an  anaerobic  ferment.  In  similar  solutions  to  which 
glycerol  and  some  calcium  carbonate  were  added,  the  formation  of 
lactic,  bntyric,  and  a  small  quantity  of  succinic  acid  was  noticed. 
The  gases  evolved  were  carbonic  anhydride,  hydrogen,  and  nitrogen. 
Substituting  grape-sugar  for  the  glycerol,  the  formation  of  mannite, 
lactic  acid,  butyric  acid,  and  (doubtfully)  of  caproic  acid  was  observed. 

Cholera  Badllus.* — Johne  in  an  article  on  the  oomma-bacillus,f 
gives  the  methods  of  culture,  staining,  and  preparation  of  the 
organism,  and  emphasizes  its  differences  under  cultivation  from  any 
of  the  other  bacteria  yet  compared  with  it,  paying  especial  attention 
to  the  bacillus  of  Finkler  and  Prior.  To  emphasize  the  difference 
still  more,  he  gives  figures  illustrating  the  different  appearances  of  the 
cultivations  of  the  two  organisms,  and  the  different  ways  in  which 
they  liquefy  the  culture-material  (Nahr-'gelcitin), 

Buchner  ^  finds  a  constant  difference  between  Koch's  and  Finkler 
and  Prior's  organisms  under  cultivation,  and  adds  his  testimony  to 
the  effect  that  confusion  of  the  two  should  be  impossible. 

Doyen  §  gives  an  account  of  various  forms  of  bacteria,  observed 
microscopically  and  under  cultivation,  in  seven  cases  of  cholera. 
These  were  found  in  the  liver  and  kidneys ;  but  as  no  data  are  given 
as  to  when  the  ]K>st-mortem  examinations  were  made,  how  soon  after 
death,  &c.,  and  as  no  inoculation  experiments  are  as  yet  announced, 
the  author  is  hardly  justified,  from  these  observations  alone,  in  herald^ 
ing  "  the  end  of  the  reign  of  the  comma-bacillus." 

Inoculation  of  Guinea-pigs  with  Comma-BaciIlu8.||— Dr.  E.  Van 
Ermengem  describes  the  results  of  inoculation  of  guinearpigs  with 
cultivations  of  comma-bacillus. 

An  infiinitesimally  small  dose  injected  into  the  duodenum  pro- 
duced death  in  12-48  hours,  a  large  dose  in,  sometimes,  less  than 
two  hours.  Post-mortem  examination  showed  the  small  intestine  to 
be  gorged  with  a  rose-coloured  sero-fibrinous  fluid,  sometimes  floccu- 
lent  and  whitish.  In  all  cases  of  slow  death  the  intestinal  contents 
formed  an  almost  pure  cultivation  of  germs,  which  were  also  found 
in  other  ports  of  the  body.  Oultures  from  which  the  comma-bacillus 
had  been  removed  by  filtration,  or  in  which  they  had  been  destroyed 

♦  Science,  v.  (1885)  pp.  253-4. 

t  Zeitechr.  f.  Thiermed.,  xi.  (1885)  p.  87. 

X  Munch.  Artzl.  Intell.,  1885,  p.  549. 

$  8oc.  Biul.,  Dec.  13th,  1884. 

II  Bull.  See  Belg.  Micr.,  xi.  (1885)  pp.  93-4. 
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by  the  addition  of  extremely  small  quantitieB  of  oorrosiYe  sablimate, 
acted  &tally  on  the  animals  experimented  on. 

Infections  and  Parasitic  Pnenmonia.  * — ^M.  Germain  8^  finds 
that  pneumonia  may  be  epidemic,  and  has  endeayonred  to  see  whether 
snch  attacks  are  distinct  from  ordinary  pnenmonia ;  such  a  view  is 
demonstrated  to  be  erroneous,  and  it  is  dear  that  there  is  no  pneu- 
monia due  to  cold;  whether  sporadic  or  epidemic  it  is  always 
parasitic  in  origin.  The  parasite  is  in  the  form  of  an  oval  micro- 
coocns  1  /x  to  1*5  /xlong  and  0*5  fiiol  /i  broad;  it  may  be  separate, 
or  as  a  diplococcus,  or  in  short  chains  of  four.  The  capsule  described 
by  Friedlander,  is  not  regarded  by  Sfe  or  Talamon  as  anything  elso 
than  the  result  of  the  method  of  preparation.  Inoculated  into  animals 
it  produces  common  pneumonia,  such  as  is  seen  in  man ;  in  many 
cases  the  microbe  has  extended  beyond  the  lungs,  and  by  invading 
the  neighbouring  organs  given  rise  to  pleurisy  and  pericarditis  of  tho 
same  nature  as  the  pulmonary  inflammation.  Pneumonia,  then,  may 
be  considered  as  a  specific  parasitic  disease,  which  may  be  reproduced 
in  animals,  but  cannot  be  brought  about  by  physical  or  chemical 
irritations  introduced  into  the  lungs.  It  may  be  absolutely  distin- 
guished from  such  other  forms  of  acute  inflammation  as  bronchitis, 
or  broncho-pneumonia ;  for  in  them  microphytes  play  but  a  secondary 
part,  and  the  first  cause  of  them  is  cold.  Parasitic  pneumonia  has  a 
regular  and  definite  course,  just  like  erysipelas ;  its  duration  does  not 
extend  over  nine  days ;  for  about  a  week  there  is  fever  which  then 
suddenly  dies  down.  In  fine  the  course  of  the  disease  is  cyclical. 
Bee  has  found  that  arUipyrine  is  a  specific,  and  that  it  is  well  to  sup- 
port the  strength  of  the  patient  by  ^cohol. 

Action  of  yarious  Compounds  on  Tyrotliriz.t— M.  Ghairy  has 
estimated  the  amount  of  various  solutions  nriz.  sulphuric  acid,  chlorine- 
water,  sulphurous  acid,  hydrogen  sulpnide,  alcohol,  phenol,  zinc 
chloride,  and  alkaloids)  required  to  maintain  ike  transparency  of  solu- 
tionsof  animal  matter  when  inoculated  with  various  species  of  Tyrothrix^ 
and  idso  the  quantities  required  to  kill  the  spores  of  these  bacteria. 
He  has  also  examined  the  action  of  various  gases  on  the  spores,  tho 
latter  being  collected  on  filter-paper  dried  by  exposure  to  air,  and  then 
subjected  to  the  action  of  the  gas. 

The  nature  of  the  liquid  to  which  the  bacteria  are  added  has 
very  little  infiuence  on  the  quantity  of  a  substance  required  to  pre- 
vent the  development  of  the  spores  or  to  kill  them.  The  infiuence  of 
the  mass  of  bacteria  present  in  the  liquid  is,  however,  very  marked. 
Those  compounds  which  have  a  pronounced  acid  character  (e.  g.  snl- 
phurio  acid,  chlorine-water,  hydrogen  sulphide)  exert  the  most 
destructive  action  on  the  bacteria  and  their  spores,  whilst  substances 
like  alcohol  and  the  alkaloids  are  efficient  only  when  present  in 
relatively  considerable  quantity.  It  is  worthy  of  note,  in  connection 
with  this  result,  that  the  development  of  the  bacteria  tends  to  make 
the  liquid  alkaline. 

^  Gomptcs  Bendus,  xoiz.  (1884)  pp.  931-3. 

t  Ibid.,  pp.  980-3.    See  Jouni.  Chem.  Soc^Abetr.,  zlviii.  (1885)  p.  289. 
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The  action  of  gases  on  tho  spores  depends  on  the  acid  character 
of  the  products  to  which  they  give  rise,  and  the  hehavionr  of  these 
products  towards  the  envelopes  of  the  spores.  Nitrogen  peroxide  is 
more  active  than  chlorine,  which  in  its  tarn  is  for  more  active  than 
Bnlpihorons  anhydride  or  hydrogen  sulphide.  The  two  latter  do  not 
kill  the  spores,  but  simply  delay  their  development  Ozonized  air,  con^ 
taining  3-4  per  cent  of  ozone,  has  no  appreciable  effect  on  the  spores. 

Purity  of  Air  in  Alpine  Begions.  Besistance  of  Aerial  Bacteria 
to  Cold.---Some  experiments  were  conducted  by  M.  de  Freudenreich 
in  1883  *  to  determine  the  relative  purity  of  the  air  at  different  heights 
in  the  Swiss  Alps  and  in  the  plains.  The  air  was  aspirated  in  known 
quantities  through  sterilized  cotton  wool  in  Miquel's  culture  tubes. 
These  tubes  were  duly  sealed  and  returned  to  Dr.  Miquel  for  distribu- 
tion in  culture  fluids.  Out  of  2700  litres  of  air  taken  at  heights  from 
2000  to  4000  metres  above  the  sea  they  furnished  neither  bacteria 
nor  mildew  spores  capable  of  rejuvenescence  in  neutralized  beef- 
broth.  From  2400  litres  taken  at  the  middle  of  the  Lake  of  Thun 
there  were  obtained  several  mildews  and  two  micrococcL  This  lake 
is  about  660  metres  above  the  sea.  Near  the  Hotel  Bellevue  at  Thun, 
from  2400  litres  of  air  taken  one  metre  above  a  large  prairie,  resulted 
five  schizophytes.  In  a  room  in  the  hotel  from  100  litres  of  air 
resulted  six  bacteria. 

Put  into  another  form,  the  tabulated  results  would  stand  for 
10  cub.  m.  of  air  drawn  at  different  dates  in  July  and  August  as 

1.  At  an  altitude  varying  from  2000  to  4000 

metres 0 

2.  Upon  the  Lake  of  Thun  (560  metres)       ..  8 
8.  Near  the  Hotel  Bellevue  (560  metres)      ..  21 

4.  Li  a  room  of  the  hotel        600 

6.  At  the  Park  of  Montsouris,  Paris      ..      ..  7,600 

6.  Li  the  Bue  Bivoli,  Paris 55,000 

Thus  the  air  of  the  lake  appeared  about  three  times  less  charged 
with  germs  than  that  which  circulated  close  to  the  ground,  and  this 
last  was  purer  by  360  times  than  the  air  analysed  the  same  days  at 
Montsouris. 

To  test  the  resistance  of  bacteria  to  cold,  ten  closed  tubes  con- 
taining several  kinds  of  atmospheric  bacteria  were  experimented  on. 
Six  were  exposed  during  thirty-six  hours  to  a  slowly  decreasing 
temperature  of  —  10^  to  ~  100°  0.  The  sealed  tubes  remained  for 
more  than  four  hours  at  the  lower  temperature.  It  was  found,  as  in 
previous  experiments,  that  several  kinds  of  bacteria  incapable  of 
resisting  for  two  hours  a  temperature  of  7(f  C.  supported  this 
excessive  degree  of  cold.  Some  appeared  to  have  aged,  that  is  to  say, 
that  when  sown  afterwards  in  nutritive  broths  their  rejuvenescence 
required  three  days,  whilst  previously  they  only  needed  about  twenty- 
four  hours. 

Further  experiments  f  in  the  summer  of  1884  by  M.  de  Freuden- 
reich yielded  the  following  results.    Out  of  2000  litres  of  air  taken 

*  Semaine  Mfdicale,  Oct.  11, 1883. 

t  Arch.  Sol  JPhys.  et  Nat,  xU.  (1884)  pp.  8G5~87. 
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aft  2900  mefcros  on  the  Alotsoh  glacier,  a  bacillus  and  micrococens,  a 
mildow  sporo  and  torola  were  found ;  omitting  these  last  as  not  being 
microbes  properly  so  called,  there  was  an  ayerage  of  1  per  cnbic 
metre.  Out  of  8000  litres  taken  at  8340  metres  on  the  Gol  da 
Th6odale  a  Bacterium  termo  and  a  mildew  spore  were  found,  or  one 
microbe  per  8  eubic  metres.  On  the  Niesenout  of  600  litres  of  air 
taken  during  rain,  snow,  and  intense  fog  a  minimnm  of  four  microbes 
(without  counting  mildew  spores)  was  found.  In  a^second  trial  out 
of  1725  litres  four  bacteria  were  found.  The  abundance  of  microbes 
here  is  explained  bj  the  fact  that  the  observations  were  taken  during 
hay-making  and  by  the  presence  of  bacteria  in  the  soil. 

Experiments  made  at  lower  levels  were  as  follows: — Near  the 
Eggischhom  Hotel  at  2193  metres  above  the  sea,  out  of  110  litres  a 
PeniciUium  and  three  species  of  BaeiUm  were  found,  or  at  least 
80  germs  per  c.  m.  At  Zermatt  (1620  metres)  100  litres  gave  a  BadUus 
suhtilU  and  a  mildew  spore.  A  room  in  the  hotel  near  the  summit  of 
tho  Niesen  gave  an  average  of  one  bacillus  to  7  litres  of  air.  At 
Gurten,  near  Bern,  at  an  elevation  of  323  metres  above  that  town, 
no  germs  were  obtained :  whilst  at  Bern  itself  444  and  250  microbes 
per  cubic  metre  were  taken. 

The  conclusion  drawn  from  the  experiments  is  that  the  purity  of 
tbe  air  of  mountains  is  much  greater  than  has  been  supposed,  and  is 
only  surpassed  by  sea  air.  This  purity  is  owing  (1)  to  the  progressive 
disappearance  of  bacteria-producing  centres ;  at  the  zone  of  eternal 
snow  the  absence  of  these  centres  is  complete.  2.  To  the  diminished 
density  of  the  atmosphere,  which  becomes  less  and  less  capable  of 
sustaining  long  in  suspension  the  microbes  it  contains ;  at  the  same 
time  the  foreign  particles  are  more  diluted  by  the  very  fact  of  this 
decreased  density,  the  space  occupied  by  a  given  volume  of  air  from 
the  plains  augmenting  with  the  altitude. 


MICBOSOOPY. 

a.  Instruments,  Accessories,  &c.^ 

Beck's  ''Star"  Microscope. — In  the  construction  of  this  Micro- 
scope (fig.  99)  Messrs.  Beck  appear  to  have  reduced  the  cost  of  an 
efficient  instrument  to  its  very  lowest  limits,  31,  Ss.  only  being  charged 
for  it,  including  a  1  in.  and  1/4  in.  objective,  which,  it  is  claimed, 
''are  accurately  worked,  purely  achromatic,  and  thoroughly  suited  for 
scientific  research." 

The  Microscope  is  nickel-plated  throughout,  with  the  exception 
of  the  base,  which  is  solid  in  design,  and  contrived  so  that  the  instru- 
ment is  steady  in  every  position.  It  is  made  in  two  forms,  with  a 
sliding  or  a  rack-and-pinion  coarse  adjustment. 

♦'  This  subdivision  is  arranged  iu  the  following  order: — (1)  Stands;  (2)  Eye- 
piece and  Objective ;  (3)  Illummating  Apparatus ;  (4)  Other  Accessorira ; 
(5)  Fhoto-micrography ;  (6)  Manipulation;  (7)  Hicrosoopioal  Optica,  Books, 
and  Miscellaneous  matters. 
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The  foundation  of  tbe  sUnd  is  a  aolid  cast-iron  base  A,  bavii^  at 
ita  top  a  hinge-joiot  B,  wkich  allows  the  inatniment  to  be  inclined  at 
any  angle,  and  is  flnffidently  firm  to  permit  of  its  being  placed  hori- 
aontal  for  nse  with  WollaetoD'e  camera  Incida.  Tbe  body  D  has  a 
draw-tnbe  G,  with  coarse  and  fine  adjuslments  at  N  and  F.  The  stage 
O  has  two  springs  H  H,  the  pins  attached  to  which  may  be  inserted 
in  any  of  tbe  fonr  boles  on  the  stage,  and  by  tljeir  preesoTe  (which 
can  be  varied  by  pnshing  them  more  or  less  down)  will  bold  tlie 
object  under  them  or  allow  it  to  be  moved  about  nttU  tbe  greateet 
nocuracy.  The  mirror  J,  besides  swinging  in  the  rotating  semicircle  K, 
is  attached  to  a  bar  L,  with  a  joint  at  each  end  allowing  a  lateral 
movement,  bo  as  to  throw  oblique  light  on  tbe  object.  An  iris  dia- 
phragm U,  iD  which  the  size  of  the  aperture  is  varied  by  revolving 
it  in  its  fitting,  screws  into 
'"'  tho  under   surface   of   the 

stage,  and  can  be  removed 
when  other  substage  ap- 
paratus is  required. 

Clasa  Koroaoopei. — H. 
Nachefs  inetmment  (fig. 
100)  is  an  attempt  to  cope 
with  the  miaohievousness  at 
yonth,  whose  eccentricitin 
are  liable  to  invade  even  the 
domains  of  Microaoopy, 

All  tbe  adJQStable  parts 
are  locked  by  a  removable 
*'  key,"  the  large  milleJ  head 
of  which  is  shoivQ  near  the 
objective.  Thus  the  eye-piece 
is  fixed  so  that  it  cannot  be 
moved  ;  the  body-tube  can 
only  be  raised  or  lowered  by 
the  application  of  the  key  to 
n  pin  at  the  top  of  tbe  pillar 
(concealed  bytiie  ornamental 
cap,  which  is  unscrewed) ; 
the  ottjective  is  rendered 
immovable  by  the  same 
means,  the  key  acting  on  a 
screw  which  passes  through 
the  projecting  piece,  whilst 
the  mirror  has  no  milled 
heads  to  the  axis,  and  can 
only  be  tnmed  by  the  key. 
Tho  slide  is  fikstoned  down  by  two  bara,  one  of  which  is  shown 
slightly  raised  in  the  figure. 

The  only  part  left  free  is  the  fine  adjustment,  which  is  effected 
by  tnming  tho  handle  seen  at  the  base  of  the  pillar,  vrhich  slightly 
raises  or  lowers  the  body-tnbe.    An  index  shows  the  extent  of  move- 
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mont  on  k  gndiuted  aro  with  ten  diviaionB,  which  is  marked  **  Vne 
proBbyte,"  "  Vne  moyonno,"  and  "  Vne  myope." 

Wc  believe  that  the  Mioroecope,  though  perfect  aa  regarda  the 
maimer  in  which  it  carried  oat  the  mechanical  part  of  the  problem, 
was  not  fotmd  in  the  reenlt  to  aooomplish  all  that  was  deaired.  The 
very  iaot  of  snch  an  attempt  being  mode  to  restrain  the  pnctioal 
jokes  of  the  atndents  ("les  barbares  d'^l^ves")  only  seired  to  qnioken 
their  determination  not  to  be  thus  baffled,  and  improTiaed  "keys" 
soon  left  matters  in  a  worse  condition  than  if  no  snch  meana  had  beea 
adopted  in  the  first  instance. 

Meaare,  Vumy  and  Heath's  Class  Microscope  (fig.  101)  has 
similar  arrangemeDts  for  looking  the  parts  liable  to  he  distnrhed. 


The  body-tube  is  locked  by  a  pin  near  the  top  of  the  socket  in  which 
it  slides,  the  fine  adjostment  being  e&tetedl)y  the  eye-piece.  The 
slide  is  placed  in  a  snallow  box,  whioh  eon  be  looked  in  the  same  way. 
The  box,  whioh  is  movable  on  the  stage,  can  be  fixed  when  desired 
by  two  screws  beneath  the  stage  also  set  fast  by  the  key.  A  fontth 
looking  anangement  in  the  limb  fixes  the  Miorosoope  in  a  horixontol 
position. 

Oiaomnini'i  Kiccoioope  with  \»xg9  Stage.* — Herr  Sobieok  has 
already  devised  a  Microscope  f  with  a  large  aUga  to  meet  the  wants 
of  observers  who  have  to  deal  with  large  sections.    The  stage  ia 

*  Sep-  Bepr.  Qinni.  R.  Aocad.  Had,  Torino^  1883,  fa«o,  6,  8  pp.  and  2  flgt. 
t  See  thit  Jonnial,  ii.  (1SS2)  p,  673. 
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enlarged  to  11  cm.  in  widtb,  and  in  Kldition  four  arms  4  cm.  long 
cut  ba  extended  when  desired  &om  the  aides  of  the  stAge. 

For  the  pnrpoae  of  eaunining 
Fio.  10&  sectiona  of  the  entire  hnmkn  bnin 

Pnrf.  G.  GiaccHnini  has  constmcted 
the  Microscope  shown  in  figs.  103 
and  lOS,  which  appean  to  be  prao- 
tieallf  identical  with  Schieck'a. 
The  pillar  supporting  the  stage  is 
in  its  normal  position,  and  the 
aperture  in  the  stage  is  retained 
at  a  short  distance  (i  ■  6  cm.)  from 
the  front  edge  of  the  stage,  so 
that  there  is  no  each  obetmctioD 
of  light  as  wonld  take  place  if  the 
aperture  (and  with  it  the  mirror) 
were  placed  further  back  at  the 
centre  of  the  enlarged  stage.  The 
pillar,  however,  which  carries  the 
arm  for  the  boHy-tabe  is  mored 
much  further  backwards,  bo  as 
to  learo  a  distance  of  15-5  cm. 
between  it  and  the  sti^  aper- 
ture. The  stage  is  therefore  20  cm. 
from  back  to  front,  and  its  width 
can  be  incieased  so  as  to  take  slides  up  to  31  cm.  bj  attaching  to  it  the 
two  supports  shown  in  fig.  103,  on  which  the  ends  of  the  slide  rest. 


Ab  there  is  Bone  iDConrenienco  in  leaning  over  the  instnmient  to 
reach  the  eve-piece,  an  Amict  prism  is  used  to  divert  the  rajs  at  an 
mngle  of  30°. 
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Hiorouopea  with  Bent  Body-tube. —  It  u  generally  admitted 
that  a  Terttoal  position  of  the 
Microaoope  is  a  very  iucon- 
venient  one  for  the  obeerrer, 
and  that  an  inclined  position 
is  in  every  way  preferable. 
The  late  Mr.  C.  Stodder  iUna- 
trated  thia  by  the  drawing 
reprodnoed  in  fig.  104. 

On  the  other  hand,  there 
ia  no  donbt  that  in  a  large 
proportion  of  laboratory  re- 
eeerohea  the  conditions  of 
observation  with  objeots  in 
fluid  necesaitato  the  ataffe 
being  maintained  in  a  hon- 
zontel  position.  The  two  con- 
ditiouB,  however,  of  an  oblique 
body-tobe  with  a  horizontal 
stage  can  well  be  reconciled 
by  the  plan  originally  ang- 
gested  by  H.  Nachet,  of  in- 
serting a  truncated  equilateral 
prism  in  the  body-tnbe,  as 
shown  in  fig.  105.  The  npper 
part  of  the  tube  above  the 
prism  being  inclined,  the 
observer  ia  relieved  from  the 
diaoomfort  which  long  obscr- 
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vation  with  the  vertioal  tahe  entaik  upon  the  mnsclee  of  the 
neck. 

The  prism,  unlesB  badly  made,  doee  not  interfere  with  the  defini- 
tion of  the  objective,  even  when  used  npon  AmphipUwra  peHudda. 

The  flame  prisms  were  adopted  by  M.  Nachet  in  his  double-bodied 
Microscope  for  two  obseryera. 

Old  Italian  Hicroscope. — In  a  pamphlet  in  Italian  entitled 
*  Ntotc  inventioni  di  tabi  ottioi  dimostrate  nell'  Aocademia  Fisioo- 
matematica  Romana  Tanno  1686 '  (19  pp.  and  8  pl&),  which  oon- 
clndes  with  the  signature  of  ^  Carlo  di  Napoli  IX)ttor  nell'  Tna,  e 
Taltra  Legge  Pfoseoretario,"  several  qnaint  forms  of  Microsoopes  and 
telescopes  are  described.  One  of  the  most  carious  of  the  Microeoopes 
is  that  shown  in  fig.  106  (reduced  from  the  original  fig.  to  about 
2/8  size.) 

Fio.  106. 


The  speciality  of  the  instrument  consists  in  two  points.  (1)  The 
objects  are  placed  round  the  circumference  of  a  wheel  which  has  two 
motions ;  one  on  its  axis  for  bringing  the  different  objects  under  the 
lens,  and  a  second  motion  of  the  whole  wheel  laterally  by  rotation 
of  its  screwed  axis,  by  which  means  all  parts  of  the  objects  can  be 
observed  by  the  lens.  (2)  The  adjustment  for  focus  is  effected  by 
the  very  primitive  device  of  fixing  the  lens  at  the  end  of  a  spring,  to 
which  a  cord  is  also  attached.  On  winding  up  the  cord  on  a  screw 
peg,  the  spring  is  bent  and  the  lens  brought  closer  to  the  object.  On 
reversing  the  motion  the  spring  is  relaxed  again  and  the  lens  with- 
drawn. 
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The  followmg  is  a  translation  of  the  description  as  given  in  the 
original  text : — 

"  More  ingenious  still  was  the  next  invention  shown  in  figure  5 
[fig.  106]  in  which  A  B  is  a  stand  of  wood :  0  is  a  bent  iron  spring, 
oarrying  the  ring  D  in  which  is  inserted  the  lens :  E  is  a  thin  string, 
which  causes  the  spring  C  to  move  upwards  or  downwards  by  means  of 
a  small  peg  F  on  which  it  is  wound.  The  objects  are  placed  around 
the  circumference  of  a  disk  G  which  is  attached  to  a  screw-peg  H, 
by  which  the  object  is  adjusted  perpendicularly  under  the  lens  D." 

The  writer  of  the  pamphlet  does  not  give  the  name  of  the  in- 
ventor of  the  Microscope,  but  he  refers  to  this  and  other  models  in 
terms  which  suggest  that  he  had  had  some  experience  with  them.  It 
is  of  interest  as  being  the  earliest  example  of  a  drum-carrier  for  a 
number  of  objects,  and  therefore  in  this  respect  displaces  Winter's 
**  Bevolver  "  Microscope  d.escribed  in  Vol.  IV.  (1884)  pp.  114-6.  In 
view  of  the  extreme  improbability  of  ever  meeting  witili  one  of  these 
instruments  we  have  had  one  constructed  closely  to  the  original.  If 
it  survives  to  a  later  age  this  notice  may  serve  to  prevent  its  being 
accepted  by  posterity  as  a  genuine  model,  a  mistake  which  the 
imitative  skill  of  the  workman  has  rendered  possible  even  at  this 
period. 

Miiller's  Insect-catcher  with  Lens— Insect-cages.— Herr  P.  Muller 
has  designed  *  the  instrument  figs.  107  and  108  to  serve  the  double 
purpose  of  catching  and  observing  insects. 

It  consists  essentially  of  a  glass  tube  having  at  one  end  a  lens, 
and  inside,  close  to  the  focal  point,  an  adjustable  mica-plate.  A  plug 
is  passed  up  the  tube,  on  which  the  insect  is  brought  to  the  focus  of 
the  lens.  A  conical  catcher  at  the  opposite  end  of  the  tube  serves 
for  catching  the  insect,  and  can  be  used  as  a  stand  during  observation 
with  the  lens. 

The  lens  h  is  attached  to  the  glass  tube  a,  the  inner  surface  of 
which  is  ground  as  far  as  a — p.  At  d  is  the  mica-plate,  between  the 
spring  rings  c  c,  and  at  e/  is  the  catcher. 

The  following  is  translated  verbatim  from  the  inventor's  specifica- 
tion :^ 

*'  In  use  the  instrument  is  taken  with  two  fingers  by  the  ring  /, 
and  quick  as  lightning  placed  over  the  insect  to  be  caught,  whether 
it  is  on  level  ground,  on  a  hedge,  or  on  the  side  or  top  of  a  wall. 
With  skill  and  the  necessary  caution  the  capture  is  generally  success- 
fully efifected.  It  is  still  more  certain  if  the  insect  happens  to  be  on 
an  accessible  leaf,  blade  of  grass,  twig,  or  flower.  In  such  a  case  the 
insect-catcher  is  held  in  the  way  described,  and  cautiously  brought 
near  to  the  insect.  At  the  same  timo  the  open  left  hand  is  brought 
near  the  insect  from  the  opposite  side,  and  as  soon  as  the  capture 
seems  certain  the  funnel  and  the  hand  are  brought  together  oVer  the 
insect.  All  the  different  kinds  of  flies,  gnats,  moths,  and  such  others 
as  seek  the  light  will  quickly  be  seen  in  the  illuminated  glass  tube, 
from  the  top  of  which  they  will  seek  to  esca|)e.    The  plug  h  is  now 

*  Specification  of  German  Patent,  6th  Juno,  1883,  No.  25,806. 
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qnicUy  pnalied  np  tfae  tube,  as  shown  at  fig.  108,  the  end  of  the  tube 
being  closed  meantime  with  the  thumb.  The  captured  insect  by 
this  means  can  be  confined  to  the  field  of  view,  and  all  its  movements 
can  be  oonveuiently  obaerred  in  all  weathers.    The  siee  of  the  insect 

Pio.  10S. 


can  also  be  determined  by  a  divided  scale 
CD  the  top  of  h.  By  this  process  of  captnio 
the  delicate  wings  and  anlemin,  and  the 
fine  doBt  and  hairs  are  not  injured,  as  the 
captive  insect  is  neither  held  in  the  fingers, 
Doi  killed,  nor  pierced  through.  8hy 
insects,  and  those  that  do  not  readily 
escape,  as  beetles  and  caterpillars,  as  well 
also  as  spiders,  can  be  knocked  &om  the 
plant  into  the  fnnnel  by  the  pltig. 

It  may  be  here  remarked  that  the  ronghcning  of  the  inside  of  thtt 
tube  a  is  intended  for  those  insects  which  have  no  hooks  (m  their  feet, 
to  orawl  np  more  easily.  Bbonld  it  hi^tpen  that,  in  spite  of  this, 
these  animals  will  not  move  np  the  tube,  it  must  be  held  with  the 
eye-pieoe  down  and  the  insect  shaken  into  the  tnbe.  After  the  in- 
sertion of  the  ping  the  fennel  is  pnt  on  the  lower  end  to  serve  as  a 
foot  to  the  instrument." 

The  patentee  farther  says  that  what  distingniahes  his  appantus 
from  all  others  is  the  following  contrivance : — "  Aiter  obeerring  the 
captive  insect  in  all  its  parts  from  above,  it  can  be  obserred  from  the 
under  side,  by  simply  turning  the  apparatus  npside  down,  so  that  the 
insect  lies  on  its  back  on  the  mica-plate.  If  the  space  is  increased  by 
withdrawing  the  plug  slightly,  and  so  giving  the  insect  more  room 
for  moving,  it  immediately  torus  itself  over  and  stands  npon  its  feet 
If  the  plug  is  again  poshed  in  as  far  as  a — /3,  and  the  apparatus  tnmed 
with  the  eye-pieoe  upwards,  in  a  few  moments  the  observer  is  in  « 
position  to  examine  the  insects  on  the  under  side.  This  alternate 
observation  can  be  repeated  at  will.  If  the  insect  is  restless,  the 
mica-plate  need  only  be  pressed  a  little  closer,  in  order  to  hold  it  very 
gently.  The  space  above  the  ping  is  adjusted  to  the  siso  of  the 
insect  by  moving  the  ring  c  e  up  or  down.     In  order  to  avoid  hftving 
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to  repeat  the  ftdjnBtmont  of  the  tnica-pUte  it  is  advisable  to  catoh  a 
nnmber  of  large  or  a  nnmber  of  small  insects  at  a  time,  vbioh  is  not 
diffionlt  to  arrange,  oonsidering  their  immense  nambora  and  variotf ." 
An  inseot-oage  supplied  to  ns  b;  Messrs.  Beck  is  shown  in  fig.  1U9 . 
It  consists  of  four  parts.    A  is  a  ring,  open  at  the  bottom  bnt  closed 


at  the  top  by  B  glaes  plate,  and  baving  an  aperture  on  one  side.  B 
consists  of  two  riogs  similar  to  A,  one  sliding  within  the  other  and 
forming  a  box.  Small  insects  oon  pass  into  the  box  through  apertures 
in  each  of  the  rings,  bat  this  can  be  closed  at  pleasure  by  revolving 
one  of  tbe  rings  on  the  other.  C  is  a  frame  into  which  A  and  B  are 
placed,  and  having  also  a  bole  through  the  centre  divisiooB. 

A  and  B  being  in  position  in  the  frame  C,  and  the  apertnres 
arranged  so  that  Uiere  is  a  passi^  from  the  one  box  to  the  otber, 
A  is  placed  over  an  insect  which  it  is  desired  to  secure  for  observa- 
tion. The  bent  brass  piste  D  is  then  slipped  under  it  so  that  A  is  in 
darkness  and  B  in  the  light.  The  insect  will  then  pass  from  A  to 
B  which  can  be  removed  for  examination,  the  aperture  being  olosed 
b;  rotating  the  rings. 

If  the  box  B  were  arranged,  as  oonld  easily  be  done,  so  that  the 
space  between  the  top  and  bottom  could  be  reduced  to  suit  the  size 
<^  difierent  insects,  we  think  the  apparatas  would  be  decidedly 
superior  to  that  of  P.  UuUei  as  it  could  then  be  placed  on  the  stf^e 
of  a  oomponnd  Microscope  and  any  mode  of  illumination  conld  be 
need,  transparent  as  well  as  opaque. 

A  somewhat  similar  contrivance  was  suggested  by  Ur.  F.  N. 
Tillioghast  *  to  obviate  the  difficulty  of  introducing  a  third  or  even  a 
second  insect  into  a  box  without  letting  one  of  those  already  caught 
escape.  It  consists  of  a  box  divided  into  two  compartmenta  of  uneqnal 
size  by  a  sliding  division,  the  end  of  the  larger  compartment  being 
of  glass.  The  new  capture  is  placed  in  the  smaller  compartment  and 
the  lid  of  the  box  being  closed  the  slide  is  withdrawn  and  the  insect, 
observing  the  ligbt  through  the  glass  of  the  larger  compartment, 
paMses  into  it.  On  again  dosing  the  slide  the  box  is  ready  to  receive 
further  supplies. 

Tolles's  Centering  Stage. — The  stage  shown  in  fig.  110  was  found 
among  the  efiects  of  the  late  Mr.  B.  B.  Tolles  after  bis  death,  and  is 
an  example  of  one  of  the  many  efforts  made  by  him  to  improve  the 
mechanism  of  the  Microscope.    It  was  apparently  devised  to  meet 

•  Amet.  JonriL  Hicr.,  ri.  (1881)  pp.  133-1  (2  flga) 
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tlie  domuid  for  ma  inexpensive  form  of  rotating  Btsge  with  means  for 
centering  the  motion  exactly  in  the  optio  axis.  The  apper  plate  ia 
fitted  to  rotato  on  the  lower  one,  and  the  latter  is  attached  to  the 
standard  or  limb  by  the  ezcentrie  opening  shown.  The  aorews 
enable  it  to  be  adjosted  so  that  the  rotation  of  the  upper  plate  will 
be  ooncentrio  wiUi  the  optic  axis. 

Fio.  110. 


Such  a  system  of  centering  mnat,  we  think,  render  the  attachment 
of  the  stage  too  aiiBtable,  which  probably  acoonnts  for  the  fact  of 
Mr.  Tollos  not  having  further  perfected  it. 

Diaphragm!  for  Book's  Vertical  niomiaator. — The  diaphragms 

snggestod  by  Mr.  Tighlmann"  for  the  vertical  illaminator  were 

found   inconvenient  in    nee    as  the   force  re* 

quired  to  revolve  the  ring  which  carried  them 

rendered  the  apparatus  liable  to  displacement. 

Messrs.  Beck  now  supply  the  illomiuator 

with  the  diaphragm  shown  in  fig.  111.     There 

are  two  apertures,  the  smaller  one  being  circnlar 

and   the  larger   one   the  shape   of   a  broad 

orescent.     The  latter  gives  many  varieties  of 

\  form  when  moved  laterally  in  front  of  the  fixed 

circular  opening  in  the  cylinder. 

In  using  the  vertical  illtuuinator  vrith  snch 
olyecte  as  A,  pdlttcida,  we  have  obtained  the 
best  resolts  by  applying  a  narrow  slot  diaphragm  to  one  of  the  small 

*  See  tbU  Jourual,  i.  (18S1)  p.  941. 
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openingB  in  iho  circnlsr  diek  of  apertorea  Bapplied  by  Powell  and 
LeaUnd  with  their  illimmutor. 

Stepheiuon'B  Immerdon  niTUuinator. — Fig.  112  shows  the  general 
appearanoe  of  this  illummator,  of  which  a  diagram  only  was  given 
ante,  p.  208.  There  ore  two  sets  of  diaphragiiiH,  one  on  a  vertical 
levolring  disk,  and  the  other  on  a  horizontal  sliding  plate,  intended 
for  the  higher  and  lower  apertnree  respectiTely, 


Fia.112. 


Flo.  113, 


West's  A4)iutable  I>ark-g>rotuid  lUnmrnator.  —  In  the  cabinet 
of  the  late  Mr.  F.  L.  Weitt,  optician,  of  CookBpar-streot,  W.,  we  found 
the  dark-groiind  illaminating  device  shown  in  fig.  113. 

It  consists  of  a  plano-oonvei  lens  throagh  the  axis  of  which  a  hole 
is  drilled  to  receive  a  socket  with  an  internal  screw.  In  the  socket  is 
a  steel  rod  carrying  a  disk  of  thin  metal,  which  lies  over  the  plane 
anr&oe  of  the  lens.  Aooording  to  the  distance  of  the  disk  from  the 
lens  more  or  less  of  the  central  rays  are  shnt  off.  The  rod  is  sup- 
ported on  a  pivotod  arm  similar  to  that  ordinarily  used  for  Dorkor's 
wells. 

KiTor  Diaphragms. — In  Dr.  J.  E.  Smith's  '  How  to  see  with  the 
Hiorofloope '  (p.  63),  a  reference  is  made  to  "  slot  diaphragms  of  dif- 
ferent widths,  covering  the  whole  snrfaoe  of  the  mirror,  and  only 
allowing  light  to  pass  throngh  the  slot  in  such  a  direction  that  very 
sharp  shadows  by  oblique  light  will  be  produced."  A  mirror  dia- 
phr^m  of  this  kind  has  been  sent  ns  by  the  Bausch  and  Lomb 
Optiw  Co.,  and  is  shown  in  fig.  114.  It  is  made  of  ebonite  and  fits 
as  a  cap  over  the  concave  mirror,  the  ebonite  being  moulded  concave 


524 


SDHIUBT   OF   ODBKSKT   aEBBABOHEB    BELATINa   TO 


BO  08  to  come  nearly  in  ooDtaot  with  the  glass  snr&ce.  It  would, 
we  thiak,  be  preferable  that  the  ebonite  diaphragms  should  be  flat  so 
as  to  bo  Applied  to  either  side  of  the  mizror. 

The  SDggaBtion  of  applying  diaphragms  to  the  mirror  ia  a  reriral 
„     ,  J,  of  a  plan  adopted  towards  the  end  of 

the  last  century  by  Dallebarre.  He 
made  disks  of  thin  metal  with  circular 
apertures  of  different  siaee  to  be 
applied  as  caps  over  the  plane  or 
concave  surface  of  the  mirror,  being 
held  in  position  by  three  angle-pins 
projecting  from  the  periphery. 


Centering         the         TIIthii  inn  tiny 

Beam.' — Ur.  J.  W.  Queen  points  oat 
that  it  is  a  practical  point  of  much 
importance  in  the  use  of  the  Micro- 
scope to  have  Btrictly  c^itral  light. 
To  secnre  this  he  is  accnstomed  to 
pnrsae  the  following  plan : — 
Having  the  object  in  plaoe  and  lighted  &om  the  mirror,  the 
objective  screwed  on,  and  the  eye-pioce  in  the  tube,  firet  focus.  Then 
remoTO  the  ejo-piece,  and  applying  the  eye  centrally  to  end  of  Qie 
body-tube,  notice  the  spot  of  light  at  the  back  of  the  objective.  It  may 
appear  as  in  A,  in  which  case  move  the  mirror  or  diaphragm,  or  both, 
nntil  the  illuminating  beam  appears  central,  as  in  B.  If  now  the  lena 
is  a  good  one,  properly  adjusted,  and  the  inner  circle  of  B  presents 
an  evenly  illominated  disk,  a  good,  sharply  defined  image  should  be 
obtained.  But  there  may  not  be  light  enough,  or  there  may  be  too 
much,  in  which  case  a  diaphragm  of  different  size  should  be  used,  or 
its  distance  &om  the  object  varied,  thus  varying  the  angular  size  of 
the  illuminating  pencil.  If  the  diaphragm  be  too  large  or  plaoed  too 
near  the  object,  it  ceases  to  affect  the  angular  size  of  ttie  illnminating 
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beam  (although  it  may  act  in  another  way),  and  in  this  case  the  image 
of  the  mirror  is  seen  within  the  circle  of  the  diaphragm,  as  at  C,  if 
the  objective  is  of  sufGcient  aperture. 

If  lamplight  be  used,  the  image  of  the  flame  may  bo  seen  within 
the  disk  of  mirror  and  diaphragm,  as  at  O.  This  showB  that  tbe  beam 
is  not  focused  upon  the  object.  This  may  ho  remedied  by  the  use  of 
a  condenser  placed  near  the  source  of  light,  making  parallel  the  rays 
falling  on  the  mirror,  or  simply  by  altering  the  distance  of  the  mirror 

-  Micr.  BulIetiD,  ti.  (18S5)  p.  1  (4  flge.). 
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&om  the  Btage.  In  some  cases,  however,  the  mirror  ie  not  of  the 
right  focus  and  the  latter  oonrBO  cannot  be  adopted.  The  appearance 
should  be  like  B  as  nearly  as  possible. 

Uany  objectivee  have  front  lenses  much  larger  than  is  necessary. 
This  is  a  real  detriment,  for  light  ia  admitted  by  the  oater  zone,  which 
has  nothing  to  do  with  forming  the  image ;  and  altbongb  it  does  not 
reach  the  eye  directly,  yet  it  is  reflected  again  and  again  from  the 
varions  lens-snrfaeea  of  the  objective,  forming  a  haze.  Qundlach,  in 
some  of  bis  recent  objeotives,  evidently  recognizing  this  fact,  tarns 
down  the  lens-front  to  the  mere  size  actually  need.  Where  the 
working  distance  is  anfScient,  a  diaphragm  cap  wonld  effect  the  aame 
potpoee.  Upon  this  principle  also  is  Oio  action  of  a  snbstage  dia- 
phragm of  suitable  size  (about  the  size  of  the  field^.  Especially  is  it 
frequently  the  case  with  lenses  of  large  apertore  and  short  working 
distance  that  only  a  small  proportion  of  the  front  surface  is  nsed. 

Bartrand's  Adapter  Nose-piece. — Tbis  adapter  was  devised  by 
M.  E.  Bortrand,  now  Secretary  of  the  Academic  des  Sciences,  Paris,  to 

facilitate  the  rapid  change  of  objectives.     It  consists  of  a  short  tube 
bavingan  internal  thread  to  screw  on  the  ordi- 
nary Trench  nose-piece ;    the    tnbe   extends 

below  in  a  broad  thick  fluige,  on  either  side  of 

which  is  a  U-shaped  spring.    The  under  snr- 

&ce  of  Uie  flange  is  cnt  out  slightly  in  front 

to  permit  the  entry  of  a  shallow  flange-ring, 

with  which  each  objeotive  ia  fnmisbed  in  plac 

of  the  nsual  screw.     The   flange-ring  on  tb 

objective  slides  between  the  adapter  and   the 

springs,  and   to   insure  correct    centering,  a 

short  collar  on  the  upper  face  of  the  flange  is  pressed  by  the  springs 

into  a  corresponding  cylindrical  hollow  in  the  adapter. 

This  system  of  adapter  doee  not  appear  to  have  been  devised  for 

general  ose,  but  only  for  the  series  of  objeotives  need  with  H.  Ber- 

trand's  Petrological  Microscope." 

Sings  for  throwing  the  Coarse  Adjustment  ont  of  gear. — 

Uessts.  Beck  now  sapply  the  ringe  shown  in 

fig.  117  for  preventing  the  inadvertent  use  of  '"■ 

the  coarse  adjustment  at  soirees,  &c.,  when  an 

object  is  being  shown  with  a  high  power.     It 

consists  of  a  cut    ring  with  a  screw-thread 

which  is  passed  over  the  axis  of  the  milled 

heads  of  Uie  coarse  adjustment,  and  a  second 

deeper  ring,  also  with  a  screw  thread,  which 

fits  over  the  milled  heads,  and  to  which  the 

ont  ring  can  bo  screwed.    The  deep  ring  has 

on  its  outer  side  a  flange  which  forms  with 

the  inner  circumference  of  the  cat  ring  a  deep 

groove  rather  wider  than  the  milled  head.     This  prevents  the  ring 

firom  being  moved  laterally,  whilst  at  the  same  time  it  fits  loosely 
■  See  tbiB  Jouraal,  iii.  (1863)  p.  413. 
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orer  the  milled  hekda,  mud  if  the  hand  U  inadvertently  applied  to 
it,  it  reTolvea  freely  mthont  acting  on  the  milled  head,  and  the 
object  is  thna  aaved  &om  destmction. 

Hesan.  Powell  and  Lealand  are  the  deeignera  of  two  earlier 
fonDB  which  have  been  in  nae  some  yeara  (Sga.  1 18  and  119).  The 
former  ie  identical  in  principle  with  that  just  deecribed,  the  only  dif- 
ference being  that  the  cot  ring  is  bro«d  and  snbetantial,  which  obviates 
the  liability  t^  "  spring,"  nnaToidable  in  the  case  of  a  thin  zing. 
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Their  still  older  form  (fig.  119)  has  the  deep  ring  only,  which  has 
two  piDB  and  a  eorew  projecting  inwards.  When  the  lattw  is  witii- 
dnwn  the  ring  can  be  slipped  over  thq  milled  hoads,  and  when 
screwed  homo  the  ring  is  prevented  from  slipping  off,  hot  roToWes 
freely,  as  in  the  other  forms. 

Fabre-Dome^ue't  Current  ApparatDS.*— M.  F,  Fabre-Domeis 
gne  snggeeta  the  following  apparatos,  as  not  poesessng  the  incon- 
vemenoe  of  monopolizing  the  UicroBoope  and  ienderin||  "  all  other 
obaerration  impossible  if  only  one  instrnment  is  at  onr  dispodtton." 

A  metal  plate  i  cm.  by  15  cm.,  with  a  central  aperture,  is  placed  on 
the  stage.  One  end  projects.  4  col  beyond  the  stage,  and  sopportfl  a 
small  cup  of  water  at  the  level  of  the  stage.  The  other  end  is  bent 
twice  at  a  right  angle,  and  the  horizontal  portion  supports  a  second 
cap,  abont  1  cm.  below  the  stage.  Two  threads  keep  np  the  com- 
mtinioation  between  the  cap  and  the  object  in  the  centre.  When  not 
under  olservation  the  plate  can  be  remored  from  the  stage,  and 
replaced  without  disturbing  the  preparation  or  interrupting  the 
oorrent  of  water. 

Hoist  Chamber. — A  simple  moist  chamber  can  be  made  by  out- 
ting  a  piooo  of  thick  rough  oardboaid  to  the  size  c£  the  elide,  and 
punching  ont  a  circular  hole  in  the  oentre  of  snoh  a  size  as  to  be 
covered  by  a  cover-glass.  The  piece  of  cardboard  is  then  soaked  in 
water  (or  boiled  in  water  when  pure  cnltures  of  fungi  ore  to  be  made^ 
ao  as  to  saturate  it,  and  placed  on  the  slide.  The  object  is  immersea 
in  a  drop  on  a  cover-glass,  and  the  latter  inverted  over  the  hole  in  the 

•  BnU.  Soo.  d'Hiit.  Nat  Tonlonse,  xtUI.  <1S84)  pp.  162-^- 
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cardboard  in  tbe  UBual  way.    Any  loss  from  the  ohambor  by  evapo- 
ration is  prevented  by  occasionally  wetting  the  cardboard  on  the  slide.* 

Arrangement  of  the  Micro-spectroicope.f — Dr.  C.  A.  MacMunn 
uses  fortne  researches  recorded  supra  p.  429  a  binocular  Microscope 
provided  with  a  snbstage  achromatic  condenser,  to  which  are  fitted 
two  diaphragms.  The  objectives  are  so  adapted  as  to  enable  both 
fields  to  be  fally  illuminated  when  any  power  np  to  1/8  in.  is  used. 
The  left-hand  tube  is  used  as  a  ''  finder,"  and  as  a  means  of  getting 
any  required  portion  of  the  object  into  the  centre  of  the  field  so  that 
its  spectrum  may  be  obtained  in  the  spectrum  eye-piece  of  the 
right-hand  tube.  In  this  way  the  various  portions  of  a  very  small 
piece  of  tisstie  or  organ  may  be  readily  differentiated  from  each 
other,  and  their  spectra  observed.  By  the  use  of  the  iris  diaphragm, 
which  is  placed  below  the  substage  condenser,  the  marginal  part  of 
the  field  can  be  readily  cut  off.  A  compressorium  is  indispensable  to 
squeeze  out  the  sections  thin  enough  to  allow  the  spectrum  to  be 
observed. 

Examining  the  Spectrum  of  Chlorophyll.^— Mr.  F.  O.  Bower 
and  Dr.  S.  EL  vines  recommend  the  following  as  a  convenient  method 
of  examining  a  solution  of  chlorophyll  spectroscopically. 

The  tube  of  the  Microscope  is  withdrawn  and  replaced  by  a  glass 
tube,  the  bottom  of  which  covers  the  opening  of  the  stage ;  the  sides 
of  the  tube  being  rendered  opaque  by  wrapping  round  them  a  sheet 
of  black  paper.  The  solution  is  then  poured  into  the  tube  and  into 
the  opening  of  the  latter  a  microspectroscope  is  introduced.  Light 
is  then  reflected  on  to  the  bottom  of  the  tube  by  the  mirror.  The 
advantage  of  this  method  is,  it  is  said,  that  it  enables  the  observer 
to  vary  the  thickness  of  the  layer  of  the  solution  to  be  examined. 

Multiplying  Drawing8.§— Mr.  C.  M.  Yorce  calls  attention  to  the 
ferro-prussiate  process  lor  this  purpose.  Let  the  camera-ludda 
drawing  be  made  with  good  black  ink  directly  upon  tracing-paper 
placed  over  white  paper,  or  it  may  be  drawn  on  white  paper  and  care- 
fully traced  on  tracing  paper.  Li  either  case,  when  dry,  gum  the 
tracing  paper  on  a  sheet  of  clear  glass,  with  the  drawing  next  the 
glass ;  it  may  then  be  printed  from  as  an  ordinary  negative,  and  any 
lettering  will  be  produced  in  its  proper  position.  With  suitably 
prepared  ferro-prussiate  paper  in  clear  sunlight  it  prints  quicker 
than  an  ordinary  gelatine  negative ;  from  10  to  15  seconds  will  suffice 
for  well-made  drawings  on  clear  paper.  The  copies  are  thus  made 
very  quickly  in  any  number,  and  are  rinsed  in  water,  and  dried  much 
more  quickly  than  an  equal  number  of  silver  prints  could  be  toned 
and  fixed.    Fine  details  are  well  reproduced. 

As  the  plan  proposed  by  Mr.  Yorce  does  not  dispense  with  the 
necessity  of  oamera-lucida  drawings,  which  seems  to  be  a  desideratum, 

*  Bower  and  Yinee's  'Coarse  of  Piactical  Infitmotion  in  Botany,'  1885,  p.  16. 
t  Pioo.  Physiol.  Soo.,  1884,  No.  4.     See  Nature,  zxxi.  (1885)  pp.  826-7 

(1  fig.)- 

X  Bower  and  Vines's  *  Gonrse  of  Practical  iDstraction  in  Botany/  1885,  p.  42. 

§  Amer.  Hon.  Micr.  Jonm.,  v.  (1884)  pp.  207-8. 
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Mr.  R  Hitohoook  BQggefiis  that  instead  of  making  a  camera-laoida 
drawing,  a  negatiye  ahould  be  taken  from  the  object,  and  a  Une 
print  made  on  the  ferro-prassiate  paper.  The  drawing  may  then  be 
traced  from  that  on  the  tracing-paper,  which  wonld  donbtless  be  a 
better  plan  for  those  who  cannot  use  the  camera  well ;  bat  the  fol- 
lowing plan  is  even  better.  Coai  very  thin  and  transparent  paper 
with  the  ferro-pmssiate  solution,  and  print  from  the  negative  upon 
that.  Then  draw  the  outlines  and  necessary  details  on  the  print  with 
indian  ink.  Haying  done  this,  bleach  out  tiie  blue  picture  with  veiy 
dilute  ammonia,  which  will  leave  the  paper  white,  with  the  black  ink 
lines  intact  Should  there  be  a  yellowiirii  colour  left  on  the  paper,  a 
little  weak  acid  will  remove  it  After  the  paper  is  washed  and  dried, 
it  may  be  spread  on  a  flat,  heated  plate — a  fla£-iron,  for  example — and 
paraffin  rubbed  over  it.  This  will  make  the  paper  transparent  (like 
**  wax-paper  ")  and  it  can  then  be  attached  to  a  glass  plate,  as  sugg^ted 
by  Mr.  Vorce. 

Value  of  Fhoto-micrographs.*  —  Mr.  T.  Oharters  White  calls 
attention  to  some  photographs  of  young  tench  in  their  eggs,  as  show- 
ing that  the  sensitive  film  (or  **  retina  of  science  ")  possesses  a  power  of 
discriminating  greater  than  that  possessed  by  the  human  retina,  a 
structure  quite  invisible  under  the  Microscope  may  become  distinctly 
visible  in  the  photograph.  When  seen  under  the  Microscope  the  jelly- 
like envelopes  were  of  a  clear  and  structureless  character.  What, 
however,  was  clear  and  gelatinized  under  the  Microscope,  was  in  the 
photograph  shown  to  be  pierced  by  innumerable  tubes  which  passed 
through  file  egg-cases  in  parallel  Imes. 

Parallel  Bays  in  Fhoto-miorography.t — Mr.  W.  Pumphrey  calls 
attention  to  the  great  advantage  obtamed  by  the  use  of  parallel  rays, 
obtained  by  causing  the  light  to  traverse  two  apertures,  placed 
Ij^  in.  from  each  other,  interposed  between  the  lamp  and  the  object. 
By  this  means  the  intervention  of  a  condensing  lens  is  dispensed  with, 
and  a  much  finer  definition  obtained. 

Small  Nentiyes— Bobinson's  Miniature  Microscopic  Camera,— 
Dr.  Boux  makes  negatives  about  the  size  of  a  sixpence,  which  bear 
enlarging  to  the  ordinary  lantern  size  of  transparencies.  These 
negatives  go  far  to  support  what  is  not  generally  allowed — ^that  better 
negatives  of  bacteria  and  very  minute  objects  can  be  produced  without 
the  eye-piece,  by  obtaining  more  perfect  small  negatives,  than  by 
original  large  direct  negatives.  There  is,  of  course,  the  additionid 
trouble  of  copying  and  enlarging ;  but  this  must  not  be  a  hindrance 
when  seeking  for  the  best  work. 

The  plan  adopted  by  Dr.  Boux,  intended  to  meet  rapid  laboratory 
work,  is  to  fix  a  small  camera  or  cell  to  the  eye-piece  end  of  the 
Microscope,  containing  a  little  gelatino-bromide  plate,  the  position  of 
the  focus  and  the  image  having  been  previously  determined  by 
placing  a  piece  of  plain  glass  in  fiie  slide,  and  on  its  upper  BUihce  a 

*  Photogr.  News,  xxix.  (1885)  pp.  179-^0  (2  figs.), 
t  Midi.  Natural.,  viii.  (1885)  p.  118. 
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few  insect  scales.  These  are'^bronght  into  focus  by  a  low-power 
objective  used  as  a  focnsing-glass,  and  the  image  of  the  object  on  the 
stage  of  the  Microscope  and  the  image  of  the  scales  are  made  to  coin- 
cide. Hence,  by  withdrawing  the  little  camera  and  inserting  the 
focnsing  objective,  the  focus  of  any  object  on  the  stage  can  be  made  to 
occupy  the  exact  position  of  the  scales  on  the  transparent  glass.  In 
other  words,  the  focus  of  these  and  the  new  image  are  coincident, 
and,  the  surface  of  the  plate  falling  exactly  in  the  same  plane,  there 
can  be  no  error  through  the  different  thickness  of  the  glass-plate. 

The  miniature  camera  of  Messrs.  Hobinson  is  well  suited  for  taking 
such  negatives  as  those  recommended  by  Dr.  Boux.  It  is  only  3  in. 
by  2i  in. 

Dr.  H.  Van  Heurok*  also  describes  a  very  small  mahogany 
camera,  extremely  light,  receiving  at  its  posterior  part  a  gelatino- 
bromide  plate  of  4j^  cm.  by  5^  cm.  Anteriorly  the  camera  carries  a 
copper  tube  6^  cm.  in  length,  terminated  by  a  Zeiss  amplifier.  The 
copper  tube  enters  the  tube  of  the  Microscope  a  short  distance. 

Amphipleura  pellucida  and  the  Diffiraotion  Theory.  —  The 
photographs  of  this  diatom  recently  made  by  Dr.  Van  Heurck  have 
given  rise  to  some  discussion,  and  some  of  those  who  do  not  admit  the 
reality  of  the  beaded  appearance  shown  by  the  photographs,  claim  to 
rest  their  view  on  the  Abbe  difi&action  theory.  , 

This  shows  that  some  misconception  exists  as  to  the  application 
of  the  theory,  which  does  not  establish,  as  supposed,  that  ail  appear- 
ances of  minute  structure  vnth  high  powers  are  wholly  illusory  and  do 
not  correspond  to  any  physical  structure.  On  the  contrary,  the  images 
shovni  by  the  Microscope  are  all,  in  fact,  onoaed  by  real  structural 
peculiarities  of  the  object  observed.  Thus  in  the  case  of  the  *^  beads  " 
of  A.  pdlmcidaj  the  existence  of  such  an  image  proves  that  the  diatom 
has  not  merely  a  periodic  differentiation  of  structure  in  one  direction, 
but  that  such  differentiation  exists  in  two  directions  which  cross  at 
right  angles. 

What  the  dilEbu^tion  theory  shows  is  that  the  real  form  and  struc- 
ture of  the  beads  cannot  be  determined  by  the  mere  inspection  through 
the  Microscope  of  their  images.  The  Microscope  leaves  wholly  un- 
decided the  question  whether  they  are  elevations,  or  depressions,  or 
simple  centres  of  thickening  in  the  substance  of  the  valve,  resulting, 
it  may  be,  from  the  intersection  of  two  siliceous  layers,  the  densities 
of  wluch  vary  periodically. 

"^  Amer.  Mon.  Mior.  Jooro.,  vi.  (1885)  pp.  42-5. 
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**  A  BivoouLAB  ILD."— See  ModoouIbi  tT Binocular. 
Abbe  Oendnuer. 

[Zentnwyei'B  simplified  mounting.    Post,'] 

Amer.  Mon,  Micr.  Joum^  TI.  (1885)  p.  84  (I  fi%.). 
Abbb.  E. — See  Heniok,  H.  Tan. 
B.Sa — See  Monooalar  t.  Binoonlar. 
B  A  VK8,  C.  W.— Slides  of  arranged  and  isolated  Diatoms. 

[*'  By  J.  G  .Binnbock  of  Vienna,  who  probably  has  no  living  equal  in  the  pro- 
dnotiou  of  these  marvels  of  exquisite  taste  and  manipulatiye  skilL  with 
maryellons  patience,  hnndreds  of  diatoms  are  arranged  on  a  glass  slide  in 
patterns  of  wonderful  beauty.  In  the  slides  exhibited  Mr.  Binnbock  has 
introduced  a  novel  feature  hj  combining  in  the  same  pattern  with  the 
diatoms  butterfly  scales  of  various  hues,  and  also  the  plates  of  Bohthwiia. 
By  a  happy  combination  of  these  varied  furras  and  by  taking  advantage  of 
the  brilliant  chromatic  effects  produced  by  many  diatoms  when  viewed 
with  low  powers,  Mr.  Binnbock  has  produced  sUdee  which,  under  the 
Microscope,  blaze  like  a  kaleidoscopic  arrangement  of  resplendent  gems."] 

Proc,  San  fhtncisco  Micr,  Soc,,  Feb.  25th,  1885. 
B  ATBB,  G.  P.— Warn  Stage.    IPod.] 

Proc,  San  Fiancisco  Micr,  Soc^  March  25th,  1885. 
Bbbckbhfbld,  a.  H.—Gxadnated  Glass  Xodiiler. 

[Gonsists  of  a  disk  revolving  upon  an  adapter  under  the  stage.  It  is 
'*  flashed  "  from  decur  glass  to  dark  blue,  and  one-half  of  its  surface  being 
lightly  ground,  any  desired  tint  of  field  may  be  obtained,  from  white  to 
deep  olue,  either  transparent  or  tranduoent,  by  merely  revolving  the 
disk.]  Proc  San  Franciaoo  Micr,  Soc,j  March  Uth,  1885. 

See  Engl.  Meoh,,  XLL  (1885)  p.  187. 
Gox,  G.  F.—**  What  is  a  Xisrosooplstr 

[Detailed  protest  against  the  remarks  under  this  title,  ante  p.  383,  **  on  the 
ground  that  instead  of  keeping  to  a  true  estimate  of  the  scientific  spirit, 
they  set  up  narrow  and  exclusive  standards,  and  are  essentially  and 
offensively  personal,"  and  editorial  rejoinder.] 

Science,  V.  (1885)  pp.  205-6,  209-10. 
D'AoBN,  F. — See  Monodilar  v.  Binocular. 
En  AL. — See  Monocular  v.  Binocular. 
ExNBB,  S.— Bin  Ifikro-Baftaetometer.    (A  Mioro*refractometcr.)    IPosL] 

Arch,  f,  Mikr,  Anat,,  XXV.  (1885)  pp.  97-112  (1  pi.  and  2  figs.). 

Fabbb-Pombbqub,  p. — Vote  sur  una  nonvelle  plraie  mobile  et  sur  I'emplol 

de  ** finders"  eompazables  pour  fkoiliter  les  relations  des  miorogTaphes  entrs 

enx.    (Note  on  a  new  movable  stage  and  on  the  emplojmaent  of  finders  to 

facilitate  the  intercommuDioation  of  microecopists.) 

[Describes  the  Maltwood  finder,  also  suggests  tiie  following  as  a  very  simple 

and  inexpensive  movable  stage  which  is  mostly  wanting  in  French 

Microscopes,  and  without  which  the  Maltwood  finder  cannot  be  used : — 

Two  glsss  plates  130  mm.  by  35  mm.  have  a  central  aperture  25  mm. 

in  diameter.    Their  two  ends  are  cemented  to  two  stripe  of  glass  35  mm. 

by  5  mm.,  leaving  between  them  «  space  equal  to  the  thickness  of  the 

strips,  about  2  mm.    On  the  left  of  the  top  plate  is  cemented  an  elbow 

piece  for  the  slide  to  butt  against.    The  space  between  the  two  plates 

served  for  the  springs  which    by  a  simple   pressure    immobilize   the 

apparatus.] 

BuU,  Sac.  D'Hist,  Nat,  Touiouse,  XVIII.  (1884)  pp.  148-51  (1  fig.). 
ForLis. 

[**  Demonstration  of  the  cireulation  in  the  web  of  a  frog's  foot  and  of  some 
botanical  test  objects  by  means  of  the  oxyhydrogen  light  The  light, 
transmitted  through  a  powerful  condenser,  passed  through  an  ordinary 
Microscope  lens,  and  was  thrown  upon  a  large  plate  of  ground  glass  at  a 
distance  of  about  25  feet.  The  image  of  the  object  demonstrated  could 
be  focused  on  this  plate  with  great  exactitude,  the  definition  even  with 
high  powers  being  excellent,  and  the  general  effect  strikingly  satiafisc- 
tory."] 

Enjl.  Mech,,  XLI.  (1885)  p.  255. 
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GuH DL AOH^  E. — The  BzaminAtion  of  Otjeetivas.    (In peart.) 

MUt.  Bulletin  {QueeiCs\  II»  (1885)  pp.  14-5, 
from  Arner^  Joum.  of  Micr,  for  1877. 

HiUBOK,  H.  TAK. — ^Lm  F«rlo8  de  VAmpMpleura  jpellucida,  (The  Beads  of  A. 
pellucidaJ) 

[Note  reed  at  Meeting  of  11th  March,  anie^  p.  880.  With  opimon  of  Prof. 
Abbe.] 

Joum,  de  Microffr.^  IX.  (1885)  pp.  129-^1. 

„  „         La  *  BHSne  de  la  Scieiiee.'  (The  Betina  of  Boienoe.) 

[Reply  to  criticimiB  of  M.  Van  Ermengem  on  photographe  of  Amphipletwa — 
also  qnotatione  from  S.  T.  Stein  and  T.  O.  White,  supray  p.  528.] 

Joum.  de  Microgr.j  IX.  (1885)  pp.  132-4. 

[HiTOHcooK,  B.]— Xieioioopieal  Boeieties. 

[Notice  of  intention  to  publish  a  list  of  U.  8.  A.  SocietieB.] 

Amer.  Mon.  Micr.  Joum.,  YI.  (1885)  pp.  76  and  95. 

„  „         MicTOseoideal  Ezhibitloni. 

[Suggestions  for  improvement  by  showing,  not  a  promiscnous  collection,  bat 
a  series  of  objects  in  their  proper  order  to  illostrate  certain  subjects.] 

Ibid.,  pp.  77-8. 
„  „         Postal  dub  Bozei. 

[List  of  preparations,  with  remarks.]  Ibid.,  p.  78. 

„  „         ObjeotlTOB  for  special  use.    [Post,']  Ibid.,  pp.  95-G. 

„  „         Sleetrie  nimnination. 

[General  remarks  on  lamps  and  batteries.]  Ibid.,  pp.  96-7. 

Holmes,  O.  W.— Biography  of  B.  W.  Emerson. 

[*'  In  the  recently-published  biography  of  Balph  Waldo  Emerson,  by  Dr. 
Oliver  Wendell  Holmes,  reference  is  made  to  the  diary  he  kept  of  his  first 
visit  to  Europe,  in  1838.  The  biographer  states  (p.  63)  tmit  Emerson 
*  visited  Prof.  Amici,  who  showed  him  his  Microscopes  magnifying  (it 
was  said)  two  thousand  diameters.  Emerson  hardly  knew  his  privilege  ; 
he  may  have  been  the  first  American  to  look  through  an  inmiersion  lens 
with  the  fomous  Modena  philosopher.' "] 

Engl.  Mech.,  XL.  (1885)  p.  493. 

K  iiTNB,  C.  M.— Presidential  Address  to  the  San  Franeisco  Mleroscopioal  Society. 

Proc.  San  FVanciaoo  Mhr.  8oc.,  Feb.  11th,  1885. 

KoBiBTKA,  T.— Vorme  pratiohe  per  1'  nso  del  Kioroscopio.  (Practical  rules  for  the 
use  of  the  Microeoope.)  8vo,  Milano,  1883, 14  pp. 

Lancastbb,  W.  J.— IQerosoople. 

[**  By  all  means  have  a  lengthening  tube  or  a  series  of  lengthening  tubes,  if 
you  want  to  get  out  of  a  lens  all  that  it  is  possible  to  ^t.  I  have  used  a 
two-foot  tube  and  have  obtained  charming  definition  with  some  objectives, 
while  others  break  down  long  before  the  two  foot  is  reached.  You  must 
take  care  that  the  whole  of  the  tubes  aro  quite  perpendicular  to  the  stage, 
and  that  you  have  diaphragms  about  every  9  in.  of  tube,  otherwise  you 
will  get  internal  refiection  spoiling  definition.  If  yon  place  your  Micro- 
scope in  a  horisEontal  direction,  and  have  two  supports  to  carry  the  tube, 
one,  say,  10  in.  from  stage,  and  another  8  in.  further  on,  then  have  a 
3/4  in.  paraffin  wick-lamp  as  source  of  illumination,  using  thin  edge  of 
flame  to  stage,  and  dispensing  with  mirrors,  yon  will  have  many  a  feast 
out  of  tiie  lengthened  body."] 

Engl.  Mech.,  XL.  (1885)  p.  487. 

L  ANKESTKB,  E.— Half  Hoitfi  with  the  Mioroseope. 

16th  ed.,  142  pp.  and  pis.,  12mo^  London,  1885. 

Laubent,  L. — Sur  nn  Appareil  destine  &  eontrdler  la  eonrbnre  dee  snrfiMOi 
et  la  refraetion  dee  lentUles.  (On  an  apparatus  for  checking  the  curvaturo 
of  surfaces  and  the  refraction  of  lenses.)    [Post.] 

dcmpiee  Hendus,  0.  (1885)  pp.  903-5  (4  figs.). 
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LoMMBL,  E.— Vebtr  einige  optiieli*  Xethodan  and  Iiutmiiieiite.    (On  some 
opUeal  methods  and  inBtniments.) 
[ContainB  methods  for  detennining  (1)  the  focal  length  of  a  lens,  and 
(2)  refraotife  indioes.    Also  speotroaoope  with  intemfd  slit 

ZeiUchr.f.  Instrumentenk,,  Y.  (1885)  pp.  124-^  (8  figs.). 
Loudon,  J.— GeoButriMl  nefhods  ohiefly  in  the  theory  of  thiok  Lenses. 

Proc,  Canadian  Inatituie,  IIL  (1885)  pp.  7-17  (1  pi.). 
HaoMunv,  0.  A.'-[ATTangementof  the  Microepectroeoope.] 

[Supra,  pp.  429  and  527.]  PrxM.  Phvtioi.  Soe^  1884,  No.  4. 

See  Nature,  XXXT.  (1885)  pp.  326-7  (1  fig.). 
Mat  ALL,  J.,  Jnn.— Vobert's  Bnling  Xaehine. 

Joum,  Soc,  Arts,  XXXUI.  (1885)  pp.  707-15. 

Bee  also  Engl,  Mech,,  XLL  (1885)  pp.  101  and  109. 

Jaum.  of  Set.,  VIL  (1885)  pp.  243-4. 

Knowledge,  VII.  (1885)  p.  433. 

Joum,  de  Microgr,,  IX.  (1885)  pp.  176-8. 

Xonoenlar  t.  Binoenlar. 

[Replies  in  faTour  of  the  former  by  B.80.,  Enal,  and  R  A.  TindalL  Also 
remarks  by  B.  D.  B.] 

Engl  Mech,,  XLL  (1885)  pp.  88-9  and  110. 

•«  » 

[Comments  on  B.6c's  letter,  ante,  p.  335,  by  W.  P.  Oldham  (pointing  ont 

the  nnsonndness  of  B.Bo.*s  adyice,  insisting  that  **the  binocnUr  is  a 

comfort,  a  pleasnre,  and  a  help,"  and  protesting  against  the  **  undesirable 

practice  of  sneering  at  one  class  of  obseryers  because  they  do  not  happen 

to  follow  the  particular  line  roost  fistvoured  by  another  class**),  by  *'A 

Binocular  M-D."  (supportiuR  the  binocular  and  the  use  of  the  Microscope 

**  as  a  means  to  an  end,  and  that  end  is  the  pleasure  derired  from  the 

acquisition  of  knowledge"),  and  E.  M.  Nelson  (each  is  best  in  its 

own  department.    The  loss  of  definition  with  the  binocular  is  quite 

inappreciable  with  the  class  of  objects  suitable  for  it),  and  F.  D'Agen.] 

Ibid,,  p.  132. 

[Remarks  by  F.  D'Asen  on  B.  D.  B,.*s  letter,  supra.  **  Many  professional 
readers  would  be  delighted  to  hear  of  a  cheap  Stephenson's  erecting 
binocular  with  Tory  short  tubes  (not 'having  too  great  a  slant),  and  fitted 
with  two  powers,  one  like  Zeiss's  variable  low  objective,  and  the  other, 
say,  about  2/3  in.  ...  If  this  ideal  Microscope  could  further  have  wood 
supports  applied  to  stage  (for  hand  rests),  and  be  supplied  at  5/.  to  6/., 
I  may  safely  predict  it  would  have  an  enormous  sale,  and  would  do  all 
that  any  binocular  can  for  natural  history,  dissection,  &o.  With  such  an 
instrument,  and  one  other  for  high  powers,  the  scientific  worker  would  be 
oompletely  armed.  With  regard  to  the  high-power  instrument,  a  very 
shoii  monocular  one  is  best.  .  .  •  (The  binocular  is  not  of  the  slightest 
advantage  for  high  powers.  The  rest  it  affords  the  eye  can  as  suitably 
be  obtained  by  other  plans  without  its  expense  and  cumbrousness.)  For 
gonlometric,  polarization,  and  spectroscopic  observations  a  totally  distinct 
instrument,  or  rather  set  of  instruments,  should  be  used.  .  .  .  If  makers 
would  give  more  of  their  attention  to  perfecting  a  set  of  instruments  to 
suit  the  varying  requirements  of  different  workers  at  as  low  prices  as 
possible,  I  tbiiuc  a  decided  improvement  would  set  in.  ...  1  do  not 
mean  to  contend  that  all  attempts  at  oombination  are  impossible,  but 
only  that  such  combinfttion  in  the  main  limit,  and  do  not  extendi,  the 
advantages  of  the  instruments  so  combined."] 

Ibid,,  p.  151. 
Moore,  A.  T. — ^Homogeneous  Inmiersion  Objeetiyes. 

[Remarlra  in  favour  of  correction  collars,  and  as  to  the  necessity  for  two 
fluids  (for  central  and  oblique  light).  Also  as  to  a  new  Spencer  1/8  in 
which  it  is  claimed  that  **  the  difference  in  both  chromatic  and  spherical 
aberrations  for  the  central  and  peripheral  zones  of  the  lenses  has  been 
reduced  to  such  a  small  residuum  that  there  is  proctically  no  differenoe." 
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The  single  fluid  nsed  with  it  is  one  devised  by  Prof.  H.  L.  Smith,  having 
an  index  as  nearly  coincident  with  that  of  the  front  lens  as  anything  yet 
devised.  Thns  it  will  readily  be  seen  that  by  doing  away  with  one  of  the 
fluids  and  yet  not  impairing  the  performance  of  the  objective,  its  value  ia 
greatly  increased  as  a  convenient  working  lens."] 

Tha  Micraaoope,  V.  (1885)  pp.  7^-5. 
Nelbok,  E.  M. — Short  v.  Long  Tubes. 

[One  of  the  objections  to  a  short  tnbe  is  that  deeper  eye-pieces  are  required 
to  maintain  the  same  magniflcation,  and  there  is  no  doubt  about  the 
disadvantage  of  deep  eye-pieces.] 

Engl  Mech,,  XU.  (1885)  p.  132. 
n  .,       See  Monocular  v.  Binocular. 

'*Nbmo." — ^Amateur  Kioroscopa  ConstmetioxL 

[A  serviceable  plain  instrument  is,  he  considers,  within  the  power  of  one  who 
is  fairly  skilful  at  lathe  and  metal  work,  and  he  suggests  the  pubUcatioii 
series  of  articles  on  the  *  Construction  of  the  Micro8Cope.n 

Engl,  Mech,,  XLI.  (1885)  p.  127. 
Oldham,  W.  P. — See  Monocular  v.  Binocular. 
*'  O  s." — ^MieroBOope  Construction. 

[Reply  to  query  as  to  making  a  Microscope.    **  The  glass-work  must  be 

purchased,  but  a  really  intelligent  man  who  can  use  ms  lathe  ouffht  to  be 

able  to  make  for  208.  that  for  which  he  would  pay  an  optician  loZ"] 

[''  Any  decent  amateur  can  construct  such  an  instrument  as  a  Microscope 

wiuLout  a  special  series  of  papers  other  than  what  have  appeared  in  the 

E  M  **n 

Engl.  JfecA.,  XLI.  (1885)  pp.  151  and  193. 

Fbllbtan,  J.— Kiorosoope  Kinoralogiqiie  de  X.  E.  Bertiand.    (Mineralogical 
Microscope  of  M.  E.  Bertrand.) 
[Same  as  that  described  Vol.  III.  (1883)  p.  418.] 

Joum.  de  Microgr,,  IX.  (1885)  pp.  163-6  (1  flg.). 

PuMFHBET,  W. — [Apparatus  for  photo-micrographs  and  method  of  producing 
them.] 

Midi.  Natural.,  VHL  (1885)  p.  113. 
B.,  B.  D. — See  Monocular  v.  Binocular. 
**  B OB.  C B  u  8."~The  Xioro-objeotlve.    I.,  II. 

[Description  of  a  '*  plan  by  which  the  amateur  optician  may  produce  a  £Eiir 
combination.'*  Two  plano-convex  lenses  with  fod  2  : 1  placra  with  planes 
to  object  and  at  a  distance  apart  equal  to  half  the  sum  oftheir  focal  lengths 
— the  shorter  focus  lens  bein^  a  thick  one.  With  perfectly  central  light 
the  definition  of  thin  objects  is  very  little  troubled  with  colour  and  not  at 
all  distorted.] 

Engl,  Mech.,  XLI.  (1885)  pp.  214  (1  fig.),  258  (1  fig.). 
Sbahan,  W.  H.— Xioroscopioal  Bodetles  and  Kieroseopy. 

[Abstract  of  address  at  the  first  Annual  Soirte  of  the  Washington  Microscopical 
j^  Society.] 

Amer.  Man,  Mier.  Jottm.,  YI.  (1885)  pp.  87-9,  and  98. 
Smith,  0.  Yaaoe,  death  ol 

["  The  deceased  was  noted  for  his  skill  in  preparing  vegetable  tissues  for  the 
Microscope."] 

Joum,  of  Sci,,  Vn.  (1885)  p.  244. 
Steihheil,  a. — Veber  die  Bedingimgon  und  rehler  von  Objeetiyen  aus  iwoi 
Unsen.    (On  the  conditions  and  aberrations  of  Objectives  of  two  lenses.) 

Zeitachr.f,  In8trumentenk.,\,  (1885)  pp.  132-6  (1  flg.) 

from  Astron,  Ifaohr,^  No.  2606. 
[Stowbll,  C.  H.  and  L.  B.j— [Beads  of  Amphipleura  pellucida,'] 

[Americans  should  bear  in  mind  that  the  slide  from  which  Dr.  van  Heuick's 
photograph  was  made  was  prepared  by  Dr.  A.  Y.  Moore.  **  We  have  seen 
one  or  these  photographs,  and  the  appearance  of  the  beads  is  unmistak- 
able."] 

The  Microscope^  Y.  (1885)  p.  91. 
TiMDALLj  E.  A. — See  Monocular  v.  Binocular. 
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Ttbbbll,  p.— Cowtnlnff  AaglM. 

[Statement  of  his  experience  as  to  the  saperiorit^,  **  for  hUtolQgica]  woric 
or  anything  dM«"  of  wido  anglivi  homogeoeoas-immersion  objectives  over 
water-immersiofL.] 

Amer.  Man.  Micr.  Jouri^  YL  (1885)  p.  80. 
Yak  Bbuvt,  O.—FnsidaiitSal  Address. 

rimprovements  made  in  the  Microscope — ^Protoplasm,  Schizomyoetea,  &0.3- 

Joum.  New  Tork  Mier.  8oc^  L  (1885)  pp.  53-9. 
YoBOB,  0.  H.— Laaten  transparsBsiss.    IPoitA 

Amer.  Jfon.  Micr,  Jtnim.^  YI.  (1885)  pp.  84-5. 
W  A  LBS.— 4)1w«rfatiaBs  on  rssalBtioii  of  Amphipleura  pettudda.    [Posi.] 

Joum.  New  Fork  Mier.  3oe.,  I.  (1885)  p.  103. 
Whitb,  T.  C— The  Betiaa  of  SdsBoe. 

Photogr.  Newt,  XXTX,  (1885)  pp.  17^-80  (2  figa.). 
WiNTBR,  W.— Vsbar  die  Sarstellimg  VatvrwisseBschaftliBher  01d«kte.    (On 
representing  Natural  Histoiy  objeoti.)    {.Post,} 

Ber,  Senckenberg,  Naturf,  Oeseil^  1S84,  pp.  75-7. 
ZiMMBBMAVN,  O.  E.  B.— Atlss  dsT  PflaBBSB-KzBBUislteB  welehs  dvreh  Pilas 
bsTTorgemlin  wardoB.  MikrophotogTaphiseha  LlehtdrnehabMldiingeB  dar 
j^hytopathogaBen  PUbs  nebst  arliivtsnidem  Tszls.  (Atlas  of  plant-diseasea 
prodnoed  by  ftmgL  Photo-miorographic  illustrations  of  the  phytopathogenio 
fungi,  with  explanatory  text)    Parti. 

16  pp.  and  2pl&  of  15  figs.  each.    Text  8to,  Atlas  fol., Halle  a. 6.,  1885. 

B.  Collecting,  Mounting  and  KxawiiTiing  Objecta,  Ac, 

Collecting  BhigopodB.* — ^Prof.  H.  Blanc  describes  a  method  of  ob- 
tainiDg  material  from  the  deep  water  of  the  Lake  of  Geneva  by  lower- 
ing to  tbe  bottom  a  large  St.  Andrew's  cross,  to  the  four  extremities  of 
which  are  attached  pieces  of  very  thick  glass.  After  three  or  four 
weeks  this  is  raised  to  the  snr&oe  again  and  the  fine  mud  that  has 
collected  on  the  pieces  of  glass  removed  with  a  brash. 

CnltiTation  of  Actinomyces.!  —  Dr.  O.  Israel  fonnd  great 
difficulty  in  cultivatiDg  Actinomyces  from  the  slow  growth  of  tiie 
fungus,  as  it  was  crowded  out  by  the  growth  of  other  organisms.  No 
result  followed  attempts  at  cultivation  on  fluid  nutrient  media — 
beef-bouillon,  meat-extract,  peptone-solutions,  fluid  bullock's  blood- 
serum  at  the  temperature  of  the  room  and  body,  or  peptone-salt- 
gelatine-meat  solution  at  20^  0.  Only  Koch's  coagulated  bullock's 
blood-serum  proved  a  suitable  nutrient  soil,  in  which  it  grew  yerf 
slowly. 

The  growth  appeared  as  a  veiy  thin,  yelvety,  dry  looking  dump 
on  the  bright  surface  of  the  coagulum,  in  which  (not  for  14  days) 
small  nodules  appeared.  Cultivation  of  eight  weeks'  growth  hardly 
extended  more  than  1/2  cm.  on  either  side  of  the  point  of  inoculation. 
Microscopically  the  vegetations  in  the  culture  corresponded  with 
those  which  exist  in  the  animal  body.  With  low  powers  the  margin 
showed  a  serpiginous  border. 

Cultiyation  Xefhods  for  the  Investigation  of  Fungi.) —  Dr.  O. 
Brefeld  observes  that  a  substratum  on  which  the  fungus  exists  in 

*  BolL  Soo.  Yaudoise  Sci.  Nat,  xx.  (1885)  pp.  287-8. 
t  Virchow'B  Arch.  f.  Pathol  Anat.  n.  Physiol.,  xot.  (1884)  p.  140. 
X  Brefeld,  O.,  *BotaniBohe  UnteraachaDgen  aber  SchimmelpiJie^'  part  it 
pp.  1-35.    4to,  Leipzig,  1883. 
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nature,  is  in  all  {Probability  also  an  appropriate  one  for  the  cultiyation 
of  the  fungus,  and  one  can  in  many  cases  make  a  nutrient  solution  by 
cooking  the  substratum.  For  example,  the  dung  of  herbivora  is  a 
very  fertile  nutrient  soil  for  a  variety  of  fungi,  and  a  decoction  of  it 
made  clear  and  freed  from  fungi  by  sterilization,  is  a  yery  good 
nutrient  medium*  Nutrient  solutions  can  also  be  made  from  sweet 
fruits,  e.  g.  plums,  raisins,  &a,  of  which  a  watery  extract  is  made,  and 
sterilized  by  heat.  The  free  acids  of  the  fruit  clieck  the  development 
of  many  fungi.  Beer-wort  is.  also  a  convenient  culture-fluid,  but  is 
difficult  to  clarify,  and  when  cooked  forms  a  precipitate.  Again,  a 
decoction  of  yeast,  with  more  or  less  sugar,  or  a  weak  solution  of 
meat-extract,  with  or  without  sugar,  may  be  used :  or  bread,  which  is 
not  acid,  and  which  has  been  placed  in  an  air-bath  at  160^  0.  for  24 
hours.  Lastly,  one  can  use  a  variety  of  organic  and  inorganic  com- 
pounds. Many  fungi  flourish  in  acid  solutions,  while  even  a  trace  of 
acid  prevents  the  germination  of  the  spores  of  others. 

Brefeld  purifies  the  vessels,  &c.,  used  in  cultivation  experiments, 
by  boiling  water,  heating,  or  placing  them  for  some  time  in  10  per 
cent,  hydrochloric  acid,  and  afterwards  scalding  them  in  distilled 
water.  The  methods  of  cultivation  and  study  of  spore-formation  are 
entered  into,  and  the  means  by  which  impurities  from  access  of  air,  &o,^ 
can  be  prevented  are  minutely  described. 

Net  for  Microscopists.* — Mr.  H.  A.  Walters  first  tried  a  deep 
conical  net,  stretched  upon  a  framework  of  cane,  bent  (after  boiling) 
somewhat  to  the  shape  of  an  iron  hook  CXmm,  Across  the  open 
portion,  a  copper  wire,  not  less  than  six  inches  in  length,  was  stretched, 
which  served  as  a  finer  cutwater  than  the  cane,  and  made  a  strong  and 
eflectual  **  scraper "  for  such  stems  as  those  of  the  water  lily.  He 
found,  however,  considerable  difficulty  in  turning  a  net  of  this  shape 
inside  out,  and,  to  overcome  this,  contrived  the  following  one. 

The  framework  is  the  same  as  the  first.  The  muslin  bag  is  so 
arranged  that  the  point  of  the  cone  comes  exactly  opposite  to  the 
centre  of  its  mouth  when  stretched  out  behind  it,  and  within  this 
point  is  inserted  a  1/2  in.  test-tube  having  the  bottom  ground  offi  The 
ends  of  the  muslin  for  1/2  in.  are  bound  tightly  round  the  head  of  the 
tube ;  the  projecting  rim  of  the  glass  preventing  it  from  being  pulled 
out.  Bound  the  whipping  is  placed  a  broad  band  of  cork,  a  wine 
cork,  with  the  centre  burnt  out,  and.  the  edges  bevelled  forward  to 
preyent  undue  resistance  to  the  water,  which  keeps  the  tube  always 
behind  the  musliu,  and  ready  to  receive  the  contents  of  the  net; 
otherwise,  when  the  net  is  moving  very  slowly  in  the  water,  the 
tendency  of  the  tube  is  to  sink  below  the  mouth,  thereby  causing  all 
animal  life  to  be  merely  washed  in  and  out  again.  The  tube  is  closed 
by  placing  a  square  of  muslin  over  the  open  end,  and  securing  it  with 
a  very  small  band  of  indiarubber.  Duplicates  of  both  muslin  square 
and  elastic  band  are  indispensable,  these  being  the  two  most  important 
parts  of  all.  Care  should  be  taken  when  cutting  the  muslin  Uiat  the 
piece  coming  from  the  wire  is  quite  flat  and  remains  so  after  being 

♦  Sci.-Goenp,  1885,  pp.  78-9. 
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fixed  in  its  place,  for  if  there  is  any  looseness  in  the  wire,  thereby 
forming  a  small  hollow  below  the  level  of  the  tabe  bead,  solid  matter, 
instead  of  flowing  at  once  into  the  tabe,  will  '*  hang  "  in  this  hollow. 

In  constructing  the  net  it  is  advisable  so  to  arrange  the  muslin 
that  when  travelling  in  the  water  the  wire  may  precede  the  cane ;  for 
when  skimming,  if  the  shadow  of  the  framework  is  allowed  to  pass 
over  the  life  collected  on  the  sarfiAce  before  the  wire  with  the  net 
attached,  is  able  to  follow  it  np,  it  is  more  than  likely  that  many 
specimens  will  make  good  their  escape. 

When  it  is  required  to  remove  the  contents  of  the  net  to  the  col- 
lecting bottle,  proceed  thus: — ^The  net  should  be  raised  from  the 
water  as  rapidly  as  possible,  and  the  thumb  of  the  right  hand  pressed 
tightly  agamst  the  bottom  of  the  tube  so  that  it  may  be  kept  full  of 
water,  and  it  can  then  be  examined.  The  small  diameter  of  the  tube 
does  not  prevent  the  use  of  a  pocket-lens,  which  is  practically  useless 
when  the  objects  are  procured  in  the  dipping  bottle.  If  the  tube  is 
found  to  contain  anything  of  value  the  left  thumb  is  placed  on  the 
head  of  the  glass,  the  latter  turned  upside  down,  the  square  and 
band  removed,  and  the  water  gently  poured  into  a  bottle. 

After  using  this  net  for  a  few  minutes  the  author  '*  has  always 
found  more  in  the  glass  tube  than  others  have  been  able  to  collect  in 
as  many  hours,  while  using  the  favourite  bottle  and  stick ;  and  it  is 
worth  remembering  that  each  plunge  of  the  dipping  bowl  adds  seldom 
less  than  half-»-pint  of  water  to  the  total  amount  that  must  be  carried, 
perhaps  for  miles,  while  the  net  and  tube  increases  the  amount  by 
never  more  than  one  tablospoonful.'* 

Preparing  Brain  of  Urodela.*— Prof.  H.  F.  Osbom  describes  his 
method  of  preparation  as  follows :  —  Before  hardening,  the  brains 
were  distended  with  MQller's  fluid,  so  as  to  preserve  the  natural  pro- 
portion of  the  cavities.  After  treatment  with  alcohol,  they  were  plaoed 
for  a  week  in  dilute  carmine.  Calberla's  egg-mass  was  employed,  the 
Tentricles  being  injected  with  the  mass  before  hardening.  The  deli* 
cate  parts  of  the  brain-roof  were  thus  retained.  It  appears  now  that 
celloidin  may  be  used  for  this  purpose  to  equal,  if  not  to  greater 
advantage  in  results,  and  with  considerable  economy  of  time.  The 
sections  were  cut  in  absolute  alcohol,  were  then  floated  upon  a  slide 
in  consecutive  order,  from  twenty  to  fifty  at  a  time,  and  were  covered 
with  a  delicate  slip  of  blotting  paper  during  treatment  with  oil  of 
cloves. 

For  imbedding,  the  egg-mass  was  prepared  by  shaking  the  white 
and  yolk  of  egg  together,  with  three  drops  of  glycerin  to  each  egg, 
and  then  filtered  through  coarse  doth.  The  Imth  is  then  prepared 
as  follows : — There  is  a  large  water-pan  for  boiling  with  the  Bunsen 
burner,  &c.  Inside  this,  supported  on  rests  to  prevent  jarring,  is  a 
covered  glass  dish,  filled  to  about  1  in.  in  depUi  with  85  per  cent, 
alcohol.  Within  the  glass  dish  is  placed  a  piece  of  coarse  wire  netting, 
which  supports  the  imbedding  box,  raising  it  above  the  alcohol. 

•  Amcr.  Natural,  xix.  (1885)  pp.  328-30  (1  fig.),  from  Proc.  Acad.  Nat.  Soi 
Philad.,  xvii.  (1883)  p.  178,  and  xviii.  (1884)  p.  262,  and  from  a  letter. 
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The  box,  made  of  paper  in  the  usual  way  and  one*foarth  filled 
with  the  imbedding  mass,  is  kept  in  the  bath  until  the  mass  is  har- 
dened enough  to  support  the  brain.  The  brain  is  next  placed  on  the 
hardened  stratum  and  covered  with  the  fresh  mass.  The  second 
stratum  is  hardened  just  enough  to  hold  the  brain  in  place,  and  then 
a  third  is  added,  filling  the  box. 

The  whole  mass  must  now  be  allowed  to  harden  through  and 
through,  requiring  about  fifteen  minutes.  The  hardening  is  completed 
by  passing  the  box  through  three  grades  of  alcohol — 80,  90,  and  100 
per  cent,  allowing  it  to  remain  twenty-four  hours  in  each.  When 
the  mass  becomes  nearly  white  and  ceases  to  discolour  the  alcohol  it 
is  ready  for  cutting. 

Xefhod  of  preparing  permanent  specimens  of  Stained  Human 
Blood. — Dr.  V.  JD.  Harris  writes  us  as  follows : — 

Although  at  first  sight  a  very  simple  matter,  it  is  found  in  prac-> 
tico  to  be  anything  but  easy  to  prepare  specimens  of  human  blood,  so 
that  the  corpuscles  may  retain  their  shape  and  may  be  at  the  same 
time  well  stained.  After  the  trial  of  a  large  number  of  different 
methods  I  recommend  the  following  as  giving  the  most  satisfactory 
results.  The  finger  is  pricked  and  a  large  drop  of  blood  is  allowed  to 
exude ;  a  perfectly  clean  cover-glass  is  lightly  drawn  upon  the  top  of 
the  drop  so  that  a  very  thin  layer  of  blood  adheres,  so  thin  as  hardly 
to  be  evident  until  it  is  dry.  It  is  then  dried  in  the  air  or  put  at 
once  without  drying  into  one  of  the  following  solutions,  viz.  cluromic 
acid  1/1*2  per  cent ;  bichromate  of  potassium  1/2  per  cent. ;  methy- 
lated spirit  or  absolute  alcohol  for  five  or  ten  minutes,  washed 
in  water  and  again  dried.  The  specimen  is  now  ready  for  stain 
ing.  The  best  dye  for  this  purpose  will  be  found  a  reeenUy 
prepared  1  per  cent,  solution  of  Spiller's  purple  in  water  to 
which  a  few  drops  of  alcohol  have  been  added,  or  a  weak 
spirit  solution  of  rosein.  A  few  drops  of  one  or  other  dye 
having  been  filtered  into  a  watch-glass,  the  cover-glass  is  placed  upon 
the  surface  of  the  solution  blood  downwards,  and  allowed  to  remain 
so  for  from  five  to  ten  minutes.  It  is  then  removed,  washed,  for  some 
time  in  a  gentle  stream  of  distilled  water,  dried  thoroughly,  and 
mounted  in  Canada  balsam  with  or  without  previous  treatment  in 
clove  oil  for  a  minute  or  two.  On  examination  of  the  specimen  the 
coloured  corpuscles  should  be  found  of  normal  shape  and  coloured 
purple  or  red,  according  to  the  dye  used,  and  the  colourless  corpuscles 
similarly  stained.  The  method  with  Spiller's  purple  will  be  found 
especially  useful  when  blood  is  examined  in  disease  oonditionB  in 
which  the  existence  of  micro-organisms  is  suspected,  and  is  superior 
to  any  other  of  the  many  anilin  dyes  (such  as  methyl-violet)  which 
I  have  tried. 

Demonstratine  the  Ori^  of  Red  Blood-oorpuscles  in  Cartilage 
at  the  Hargin  of  Ossification.* — Dr.  B.  Bayerl,  after  decalcifying 
and  hardening  the  specimen  in  alcohol,  imbedding  it  in  paraffin, 
and  cutting,  treats  the  sections  with  turpentine,  soaks  in  absolute 

*  Arcb.  f.  Mikr.  Anat.,  xxiii.  (1S84)  pp.  30-45. 
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•loohol,  and  places  them  for  fifteen  to  twentj  minutes  in  a  ndztnre  of 
eqiud  paiia  of  the  following  solntionB : — (a)  Oannine,  2 ;  borax,  8  ; 
water,  ISO.  (h^  Indigo-carmine,  8 ;  borax,  8 ;  water,  130.  They  are 
then  treated  with  a  aatorated  aolntion  of  oxalic  acid,  washed,  and 
moonted  in  balsam. 

The  gronnd-«abstance  of  the  nnchanged  cartilage  is  not  stained, 
while  at  the  margin  of  ossification  it  is  pale  red ;  tiie  cartilage  cells 
are  reddish,  with  dark  nndei ;  bone  and  osteoclasts,  red ;  blMd-cor- 
pnsdes,  green.  The  latter  stain  is  a  specific  property  of  h»moglobin, 
and,  of  other  tissaes,  only  the  inner  root-sheath  of  hairs  takes  on  a 
greenish  hoe. 

Preparing  the  Sympathetic  Venrons  System  of  Periplaneta 
orientalis.* — ^Dr.  M.  Koeetler  recommends  the  following  process : — 

I'he  fresh  parts  of  the  animal  to  be  examined  are  held  over  osmio 
add  for  two  to  three  minutes,  washed,  and  transferred  to  weak  alcohol. 
They  are  then  stained  with  picro-carmine  for  twenty-four  hours  beneath 
the  bell-jar  of  an  air-pump,  and  are  found  to  be  perfectly  hardened. 
When  all  traces  of  alcohol  haye  been  remoyed  by  washing  they  are 
placed  in  white  of  egg,  freed  by  filtration  from  all  fibres,  &o. 

At  the  end  of  about  two  hours  the  albumen  is  coagulated,  first  by 
weak  and  then  by  absolute  alcohol,  warmed  to  iff*  C,  so  as  to  bring 
abont  as  eyen  a  coagulation  as  possible.  The  object  can  then  be 
treated  in  the  usual  way  with  oil  of  cloyes,  imbedded  in  paraffin,  and 
cut  with  a  microtome. 

Fixing,  Staining,  and  Presenring 


fosoria,  Dr*  L.  Oattaneo  employs  a  watery  solution  of  chloride  of 
palladium,  which  hardens  the  organism  in  a  few  minutes  without 
modifying  its  form  or  blackening  it,  and  allows  the  granules  and  cell- 
nuclei  to  stand  out  prominently.  Similar  effects  are  prodnced  by 
double  chloride  of  gold  and  cadmium,  which  brings  out  the  cell-nuclei 
much  better  than  the  former.  For  the  study  of  protoplasmic  networks 
iodide  of  mercury  and  potash  (1-2  per  cent.)  is  of  use,  as  it  stains 
the  granules  of  the  protoplasm  black,  and  brings  out  clearly  the 
granules  of  the  cell-nuclei.  Beautifal  preparations  can  be  made  with 
corrosiye  sublimate,  in  5  per  cent,  solation,  which  kills  the  infusorian 
instantly,  and  rapidly  fixes  all  the  anatomical  elements.  Further,  it 
giyes  soch  consistence  to  the  protoplasm  that  the  most  complex  staining 
processes  can  be  carried  out. 

Specimens  treated  with  osmic  acid  are  dark,  and  lose  their 
transparency, 

Cattaneo  places  in  the  second  rank  as  fixing  media  chromic,  picric, 
and  picro-sulphuric  acids,  and  bichromate  of  potash. 

Preparations  can  be  with  advantage  treated  with  nitrate  of  silyer 
(1/2-1  per  cent,  solation),  and  afterwards  washed  with  a  solution  of 
acid  sulphate  of  soda.  As  staining  reagents,  magenta-red  and  f nchsin 
give  good,  and  nigrosin  and  logwood  still  better  results.     Both 

*  Zeitsclir.  f.  Wise.  Zool.,  xxzix.  (1883)  pp.  572-95. 
t  Bolletino  Scientifioo,  1883,  Noa.  3  and  4. 
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nigrofiin  and  logwood  (Eleinenberg's)  should  be  naed  in  weak  sola* 
tionfi,  and  aUowed  to  operate  for  a  long  time. 

The  most  preferable  staining  reagents  are  considered  to  be  car- 
mine and  picro-carmine,  which  may  be  nsed  singly  or  together.  As 
moTmting  media,  Cattaneo  recommends  glycerin  and  oil  of  doves. 

Preparing  Englena.* — Cooked  turf,  steeped  in  nutrient  salt-soln- 
tion,  is  advocated  by  Jh.  G.  Elebs  as  a  good  substratum  for  the  oulti- 
Tation  of  Euglena  and  Algie.  Garminic  acid  is  employed  for  killing 
the  cilia. 

The  membrane  of  Eugleiia  viridia  is  almost  entirely  consumed  by 
pepsin  in  twenty-four  hours ;  that  of  Phacu8  is  apparently  unchanged 
after  days.  One  ingredient  is  removed  from  the  membrane  of  Euglena 
by  the  pepsin,  while  another  remains  behind  in  the  orig^al  structure. 
The  first  belongs  to  the  group  of  albuminoids,  and  the  other  must  be 
considered  as  a  ceUular  membrane  substance. 

Euglena  can  be  kept  for  many  weeks  in  nigrosin  and  indigo-car- 
mine without  taking  up  the  colouring  matter.  Living  specimens  of 
E.  spirogyra  have  been  successfully  stained  with  logwood.  The  whole 
membrane  became  dark  blue,  alter  first  treating  it  with  0*5  per  cent, 
solution  of  sodium  chloride,  to  which  1  per  cent,  chromic  acid  was 
afterwards  added.  After  several  seconds  the  Euglena  was  washed 
and  placed  in  a  watery  solution  of  logwood.  The  membrane  can  also 
be  sUiined  with  carmine,  eosin,  and  anilin-blue.  With  sulphuric  acid 
it  becomes  yellow  or  brown.  The  whole  membrane  becomes  yellow 
or  nearly  black  when  impregnated  with  hydrated  oxide  of  iron. 

It  has  not  been  found  possible  to  separate  the  cytoplasm  from  the 
membrane  even  when  a  saturated  solution  of  sodium  or  calcium 
chloride  is  applied.  ,The  separation  is  most  easily  effected  by 
mechanical  pressure,  or  by  alcohol,  best  when  the  Euglena  has  been 
previously  killed. 

By  the  application  of  10  per  cent,  sodium  chloride  the  principal 
vacuole  brei^  up,  and  its  water  is  absorbed*  Alkaloids  produce  an 
enormous  dilatation.  With  sulphate  of  quinine,  only  in  Fkacua 
pleuranedes  and  P.  pyrum  is  a  slight  increase  of  the  principal  vacuole 
observed ;  but  this  is  not  the  rule. 

Preparing  the  Bacillus  of  87pliili8.t — In  sixteen  cases  of 
syphilis  Dr.  S.  Lustgarten  has  found  characteristic  bacilli  in  the 
initial  lesion,  lymphatic  gland,  papules,  and  products  of  the  tertiary 
stage. 

Sections  hardened  in  alcohol  are  stained  in  Ehrlich-Weigert's 
gentian-violet  from  12-24  hours  at  the  ordinary  temperature,  and 
then  for  two  hours  at  104^  F.  They  are  then  washed  in  absolute 
alcohol  for  several  minutes,  and  transferred  on  a  glass  or  platinum 
needle  to  a  watch-glass  containing  about  8  com.  of  a  1^  per  cent, 
aqueous  solution  of  permanganate  of  potash,  in  which  they  remain 
about  ten  seconds.    A  brown  precipitate  forms  in  the  fluid  and  on  the 

*  UntersQch.  aus  d.  Botan.  Instit.  za  TubingeD)  i.  (1883)  pp.  233-62. 
t  Wiener  Med.  Jahrb.,  1885. 
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eurfaoo  of  the  sections.  They  are  th^n  placed  in  an  aqneoas  solntion 
of  chemically  pnre  salphnrous  acid,  in  which  they  lose  the  colouring 
matter  in  parts.  They  are  next  washed  in  distilled  water,  and 
again  placed  in  the  permanganate  solution  for  3-4  seconds,  and  after- 
wards in  the  snlphorons  acid.  The  process  is  repeated  until  the 
sections  are  colourless,  and  they  are  then  dehydrated,  and  mounted  in 
the  usual  way. 

The  bacilli  of  syphilis,  leprosy,  and  tuberculosis  are  not  de- 
colorized by  this  method;  all  other  bacteria  are.  The  bacilli  of 
syphilis  are  decolorized  by  nitric  acid.  They  appear  as  straight, 
curved,  or  irregularly  bent  rods,  8]^]^  /i  in  length,  and  under 
high  powers  their  surface  appears  undulatory  and  slightly  notched. 
Each  bacillas  contains  2-4  oval  spores.  The  bacilli  were  always 
inclosed  in  cells  varying  from  a  trifle  larger  than,  to  double  the  size  of 
a  white  blood-corpuscle,  in  the  midst  of  the  infiltration.  The  bacilli 
are  found  in  them  singly,  in  groups  of  two  to  nine  or  more,  or  in  irregular 
confusion. 

Methods  for  observing  Protoplasmic  Continuity.*^Mr.  T.  Hick, 
in  an  article  on  protoplasmic  continuity  in  the  Fucaceie,  says  that  he 
found  the  following  methods,  as  a  rule,  furnished  such  favourable 
results,  that,  for  the  guidance  of  those  who  may  wish  to  verify  his 
statements,  he  gives  them  in  full. 

To  obtain  a  general  view  of  the  structure  of  the  thallus  of  the 
plant  under  investigation,  thin  sections  were  placed  in  fresh  water  for 
a  few  minutes  and  then  stained  with  methyl-green  acidulated  with 
acetic  acid.  After  well  washing  with  water  or  acetic  acid,  the  sections 
were  put  for  a  short  time — varying  in  different  cases— into  alum- 
carmine.  They  were  again  well  washed  with  water,  swollen  with 
strong  ammonia,  and  mounted  in  glycerin.  Sections  prepared  in  this 
way  turn  out  in  a  very  pretty  condition,  the  protoplasmic  structures 
being  coloured  green  and  the  framework  a  pale  pink  or  violet.  Before 
BweUing  with  ammonia  the  sections  must  be  thoroughly  washed,  to 
remove  all  traces  of  alum,  as  otherwise  the  ammonia  will  cause  a 
precipitate  of  aluminic  hydrate  to  be  thrown  down. 

For  the  determination  of  more  refined  details  the  sections  were 
treated  as  follows : — Having  been  washed  with  fresh  water,  they  were 
stained  with  an  aqueous  solution  of  saffiranin;  again  washed  with 
water  and  swollen  with  strong  ammonia;  and  finally  mounted  in 
glycerin.  Thus  prepared,  the  sections  showed  the  protoplasts  of  a 
pink  colour  and  their  envelopes  yellow,  deepening  here  and  there  to 
brown. 

Still  more  satisfetctory  results  were,  however,  obtained  thus: — 
Sections  were  soaked  for  from  3  to  12  or  20  hours  in  a  mixture  of 
strong  sulphnrio  acid  1  part,  and  water  8  parts.  They  were  then 
washed,  stained  with  saffranin  as  in  the  preceding  process,  and 
mounted  in  a  mixture  of  glycerin  and  ammonia.  If  the  ammonia  is 
employed  to  swell  the  sections  before  mounting,  they  beoome  so 
much  disintegrated  that  it  is  then  impossible  to  transfer  them  to  a 
slide. 

♦  Jouni.  of  Bot..  xxiii.  (1885)  pp.  97-102. 
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In  good  sections  prepared  by  either  of  the  first  two  methods  a 
suspicion  of  the  existence  of  continuity  will  be  created  by  the 
appearance  of  the  cell-contents.  A  mere  suspicion,  howeyer,  is  not 
sufficient,  and  to  be  convinced  that  it  actually  exists  the  ends  of  the 
cells  must  be  more  closely  inyestigated.  For  this  purpose  sections 
prepared  by  the  third  method  must  bo  made  use  of,  and  eyen  these 
must  be  supplemented  by  others  of  a  still  more  demonstratiye 
character.  The  latter  may  be  obtained  by  slightly  modifying  the 
modes  of  treatment  as  follows : — 

1st.  Sections  that  are  to  be  treated  by  the  second  method  should 
be  preyiously  placed  for  a  few  moments  in  a  weak  solution  of  ordinary 
bleaching  powder. 

2nd.  Sections  that  haye  been  treated  by  the  third  method  should 
be  Warmed  gently  in  a  mixture  of  equal  parts  of  glycerin  and  potash 
solution,  before  being  mounted  in  glycerin  and  ammonia. 

Tolu  instead  of  Chloroform  for  Imbedding  in  Paraflhi.*— Dr. 
M.  Holl  finds  that  objects  imbedded  in  paraffin  can  be  better  and  more 
easily  cut  when  they  have  been  preyiously  treated  with  tolu  instead 
of  chloroform.  After  the  object  has  been  hardened  in  alcohol  it  is 
placed  directly  into  the  tolu  for  twenty-four  hours  (or  less  for  small 
objects),  and  transferred  from  it  to  the  paraffin  bath,  in  which  it  is 
also  kept  for  twenty-four  hours. 

Imbedding  Small  0bject8.t — For  imbedding  small  objects,  e.g. 
embryos  or  parts  of  them,  Dr.  L.  Gerlach  gives  the  following 
receipt : — 40  grm.  gelatin  are  added  to  200  ccm.  of  a  saturated  solu- 
tion of  arsenious  acid,  with  120  cc.  of  glycerin.  This  fluid  is  clarified 
with  white  of  egg,  and  remains  perfectly  clear  for  years  in  a  well- 
stoppered  bottle.  Objects  hardened  in  alcohol  are  most  suited  for 
imbedding  in  this  mass.  They  are,  ))rior  to  imbedding,  placed  in 
weak  glycerin  (glycerin  1  part,  water  2  parts),  to  which  some  thymol 
has  been  added,  for  two  hours  or  more,  according  to  their  size.  So 
as  to  remove  all  traces  of  alcohol,  the  fluid  is  changed  from  hour  to 
hour. 

Advantages  and  Disadvantages  of  Different  ^Forms  of  Micro- 
tome.t — ^Dr.  M.  Oottschau  has  a  useful  summary  of  the  advantages 
and  disadvantages  of  different  microtomes. 

Microtomes  are  referable  to  two  types.  In  one  (e.  g.  Oschatz's) 
the  object  is  raised  by  a  micrometer  screw,  in  the  other  (e.  g.  Bivet's) 
by  altering  its  position  on  a  plane  which  gradually  rises  towards  the 
horizontal  cutting  edge  of  the  knife.  In  the  former  a  free  application 
of  the  knife  in  any  direction  is  feasible ;  but  where  the  object  is  slid 
on  a  rising  rail,  the  knife  must  be  fastened  and  guided  on  a  horizontal 
slide.  In  the  former,  again,  the  preparation  must  be  so  firmly  clamped 
or  imbedded  that  it  rises  without  lateral  displacement.  It  is  raised 
by  the  screw  to  the  fraction  of  a  mm.  above  the  upper  opening  of  the 

♦  Zool.  Anzeig.,  viii.  (1885)  pp.  223-4. 

t  Gerlach.  L.,  Beitrage  z.  Morphol  n.  Morphogenie.  Uaten  a.  d.  Anat.  Inst. 
ErlangeD,  i.,  Stuttgart,  1884. 

X  ZeitBchr.  f.  Wiss.  Mikr.,  i.  (1884)  pp.  327-48. 
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cylinder,  and  this  projecting  part  is  cut  off  by  tbe  knife.  The  upper 
edge  of  the  cylinder  is  fixed  into  a  metal  plate,  usually  covered  wiUi 
glass,  on  which  the  knife  is  guided  by  Uie  hand,  and  a  quiet  and 
steady  moyement  of  the  same  obtained. 

The  possibility  of  making  fine  sections  does  not  depend  solely  on 
the  small  and  uniform  raising  of  the  preparation,  but  especially  ou 
the  fixing  of  the  preparation,  and  the  impossibility  of  latend  displace- 
ment from  the  horizontal.  The  slightest  imperceptible  change  of 
direction  of  the  object  must  produce  uneyenness  of  the  section. 

In  cylinder  microtomes  of  older  construction  the  preparation  is 
clamped  or  imbedded  in  a  glass  tube ;  in  others  ^Banvier,  Gudden, 
Oschatz)  the  cylinder  is  closed  below  by  a  plate  which  is  moved  by  a 
screw.  The  hollow  cylinder  is  filled  with  paraffin,  spermaceti,  &c^ 
and  the  preparation  imbedded  in  the  mass,  so  that  fine  rings  of  the 
imbedding  mass  are  removed  with  the  sections.  Unless  the  imbed- 
ding mass  is  quite  close  to  the  wall  of  the  cylinder  it  is  not  firmly 
fixed,  and  even  sections  cannot  possibly  be  made.  But  this  is  impos- 
sible if  the  imbedding  mass  is  to  be  raised  in  the  cylinder,  and, 
further,  all  imbedding  masses  contract  on  cooling.  It  is  a  vezy 
difficult  matter  to  make  micrometer-screws  faultless,  L  e.  with  abso- 
lutely regular  distances  of  the  threads.  Even  if  it  were  possible  to 
make  a  faultless  male  and  female  screw,  it  would  entail  more  trouble 
and  cost  than  a  rail  on  which  a  slide  is  uniformly  raised. 

Whilst,  in  preparations  raised  perpendicularly  by  a  screw  pre- 
cision can  hardly  be  obtained  for  1/200  mm.,  slide  microtomes  are 
Dow  made  which  raise  the  object  1/1000  mm.  A  further  objection 
to  the  screw  micrometer  is  the  wearing  of  the  screw,  whereas  a  slide 
microtome,  when  properly  used  (i.  e.  when  one  does  not  always  use 
the  slide  only  at  one  place,  but  allows  it  to  traverse,  when  possible, 
the  whole  rail),  is  always  better  for  use,  as  the  slide  is  always  carried 
symmetrically  over  the  rail. 

Attempts  have  been  made  to  remedy  the  defects  of  screw  micro- 
tomes of  older  (cylinder)  construction.  The  movability  of  the  object 
in  the  cylinder  and  the  difficulty  of  fixing  it  satisfactorily  have  been 
abolished  by  a  slide,  which  carries  the  preparation  in  place  of  the 
cylinder.  The  preparation  is  tightly  fastened  to  it  by  a  clamp.  This 
method  of  fasteniog  and  raising  offers  more  advantages  than  the 
earlier  ones,  but  one  must  not  overlook  the  fact  that  the  grooves  and 
edges  of  the  slide  must  be  made  to  fit  as  accurately  as  possible,  and 
that  even  slight  wearing  produces  a  loosening  of  the  slide  and  an 
appreciable,  if  slight,  movableness  of  the  object. 

In  the  improved  screw  microtomes,  as  also  in  those  which  cany 
the  preparation  on  a  slide  which  is  moved  in  a  vertical  direction,  the 
screw  should,  after  use,  be  turned  to  the  end.  By  use  a  wearing  of 
the  screw  as  well  as  of  the  slide-guide  is  inevitable,  with  consequent 
looseniug  and  inaccuracy  of  raising. 

In  all  microtomes  which  are  used  for  fine  work  the  knife  is  no 
longer  guided  by  the  unaided  hand,  but  by  a  slide  which  runs  in  a 
horizontal  plane,  and  to  which  the  knife  is  screwed.  The  position 
of  the  edge  is  of  great  importance  in  the  preparation  of  fine  sections. 
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The  knife  should  pasB  through  the  object  to  be  cut  in  as  nearly 
as  possible  its  whole  length.  If  we  make  a  drawing  so  as  to  appre- 
ciate the  course  of  the  knife  better,  we  obtain  (fig.  120)  an  ideal 
knile-guidanoe  by  hand.  In  this  case  the  knife  m  runs  in  a  sagittal 
direction  obliquely  through  the  preparation  Fr^  and  thus  passes  through 
it  in  its  entire  length.  (The  dotted  lines 
show  the  course  of  the  individual  sections  of 
the  knife.)  If  we  alter  this  drawing  only  by 
bringing  the  knife  into  the  position  shown 
in  fig.  121,  and  cut  in  the  inverse  direction 
from  left  to  right,  in  which  we  draw  the  knife 
in  a  ''  sagittal "  direction  towards  us,  we  have 
the  course  of  the  knife  on  the  microtome, 
and  the  same  figure  as  before,  only  that,  in 
the  latter  case,  the  knife  must  be  a  trifie 
longer,  and  the  position  of  the  preparation  to 
it  is  more  oblique.  If  we  lay,  in  a  special 
'  case,  particular  value  on  the  direction  in 
which  the  knife  glides  through  the  object, 
we  can  easily  alter  the  position  of  the  object 
in  such  a  way  that  the  individual  segments 
of  the  edge  pass  through  the  preparation  in 
precisely  the  same  way  as  in  fig.  120.  The 
dotted  line  Fr*  marks  the  position  thus 
altered. 

The  longer  the  knife  is  in  proportion  to 
the  preparation  to  be  cut,  the  less  must  be 
the  pressure  applied  in  cutting ;  the  shorter 
the  distance  over  which  the  knife  is  used, 
the  greater  must  be  the  pressure  which  is  applied  with  similar  size  of 
the  object,  and  the  more  will  the  edge  crush  and  chisel.  A  surface 
which  has  been  cut  through  is  more  smooth  and  uniform  than  one 
which  has  been  pressed  on,  and  the  greatest  possible  use  of  the  edge 
of  the  knife  offers  the  best  guarantee  for  perfect  sections. 

The  position  of  the  surface  of  the  knife  to  the  cut  surfeu^  must 
also  be  taken  into  account.  A  knife  must  be  applied  the  more  flat  the 
finer  the  piece  to  be  cut ;  if  the  knife  is  plao^  in  a  steep  direction, 
the  edge  scrapes.  The  finest  and  most  perfect  sections  are  obtained 
with  a  knife  when  it  is  in  such  a  position  that  the  side  of  the  knife 
which  is  turned  towards  the  cut  surface  only  touches  the  object  at  the 
extreme  margin  of  the  edge. 

Above  all  it  is  necessary  to  test  the  edge  of  the  knife,  and  the 
shape  of  the  cross-section  of  the  knife.  All  our  ordinary  table,  bread, 
or  meat  knives  in  their  cross-section  have  the  form  of  a  wedge  with 
straight  sides,  i.  e.  of  an  isosceles  triangle  (fig.  122  a).  If  it  is  blunt 
it  diould  have  a  steel  passed  over  it,  applying  it  not  perfectly  flat,  but 
at  the  ^larpest  possible  angle  to  it ;  tiie  resodt  of  this  being  that  the 
whole  surfiMse  is  not  ground,  but  only  its  extreme  edge,  so  that  the  wedge 
assumes  a  pentagonal  instead  of  a  triangular  form,  as  is  shown  on  an 
enlarged  scale  in  fig.  122  h.    The  newly  made  surfaces  do  not  converge 
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at  SQch  a  sharp  angle  aa  they  did  originally,  and  the  edge  is,  in  con- 
ficqueooe,  not  so  sharp.  The  harder  the  ohject  irhich  is  to  he  cat 
through,  the  thicker  the  iron,  and  the  hlnnter  the  angle  of  the  edge, 
the  more  frequently  must  the  cutting  surface  he  sharpened  and  ground. 
In  fine  kniyes  the  transformation  of  the  triangular  into  a  pentagonal 
wedge  must  have  a  very  prejudicial  influence  on  the  capacity  of  the 
edge,  hut  careful  grinding  of  the  whole  %Jirhce  takes  up  much  time, 
so  this  means  has  hecn  dcyised  of  grinding  the  knife  hollow,  as  it 
must  always  he  kept  hair-sharp.  We  distinguish  heiween  whole 
and  half-hollow  ground  kniyes.  It  is  a  great  error  to  lay  the  hollow 
ground  knife  ohliquely,  and  not  perfectly  flat  on  the  sharpening  sur- 
face. Half-hollow  ground  knives  should  be  laid  on  the  strop  as 
rhown  in  fig.  123  in  cross^seotion.    In  whole-hollow  ground  razors  the 


Fig.  122. 


Fio.  12a 


Fio.  124. 


anterior  margin  of  the  edge  lies  flat  on  the  surface  of  the  stone  or 
strop,  and  the  ground  surfaces  consequently  converge  at  a  very  acute 
angle  (fig.  124).  But  this  advantage  is  combioed  with  a  serious  dia- 
advantoge  for  our  purpose,  that  the  edge,  which  is  almost  as  thin  as 
paper,  is  very  unresisting,  and  easily  bends  and  gives  way  before  the 
object  to  be  cut.  After  all,  one  should  not  select  such  a  knife  as  the 
latter  for  a  microtome,  and  it  is  only  useful  for  quite  soft  and  unre- 
sisting preparations.  Two  forms  of  knife  have  proved  themselves  to 
be  sufficient  in  practice.  The  one  is  only  slightly  hollow  ground,  and 
is  used  for  hard  objects ;  the  other,  v^hidi  is  the  most  useful,  has  the 
side  which  is  directed  upwards  whole-hollow  ground,  and  the  lower  side 
either  quite  plane  or  only  slightly  hollow.  If  it  is  plane  a  thin  wire 
is  placed  at  the  back  during  i^arpening,  so  that  only  that  part  which 
is  next  to  the  edge,  and  not  the  whole  surface,  is  sharpened  (fig.  125). 


Fig.  125. 


Fig.  126. 
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Sir, 


Of  all  razor  strops  for  knives,  those  are  to  be  rejected  in  which 
two  leather  straps,  which  can  be  stretched  tight  at  pleasure,  furnish 
the  rubbing  surface.  An  inflexible  knife  must,  if  a  fine  edae  is 
to  be  obtained,  be  moved  backwards  on  a  perfectly  plane  and  hard 
surface.    This  assertion  is  best  established  by  reference  to  fig,  128 
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in  which,  the  shape  of  the  knife  is  of  the  well-known  form,  whereas  on 
a  curved  leather  strop  (fig.  126)  the  surfaces  which  form  tiie  edge  are 
not  plane,  but  convex,  and  meet  in  two  arcs. 

The  two  figures  differ  especially  in  the  angle  at  which  the  sur* 
faces  of  the  edge  meet,  and  this  angle  is  more  blunt  with  soft  strops. 
It  is  hardly  necessary  to  mention  that  the  flat-lying  knife  should  not 
be  pressed  firmly  during  sharpening,  as  by  pressure  the  leather  is 
pressed  down  and  a  convexity  produced  on  the  edge. 

As  regards  the  direction  of  the  under  surface  of  the  knife  to  the 
cut  surfjAce,  the  knife-slide  of  several  microtomes  is  provided  with  an 
arrangement  by  which  the  inclination  can  be  increased  or  diminished 
at  pleasure.  If  one  is  cutting  a  hard  object,  e.  g.  ebony  or  bone,  the 
knife  must  be  set  more  steeply  than  for  soft  wood.  But  such  an 
arrangement  seems  superfluous,  as  one  can  by  manipulation  so  adjust 
the  knife  for  hard  substances  that  when  screwed  into  the  slide  it  has 
a  more  slanting  direction.  A  slight  difference  in  the  inclination  of 
the  knife,  as  a  rule,  has  little  or  no  effect  on  the  making  of  fine 
sections.  A  sharp-angled  knife  always  does  its  duty,  while  a  blimt 
one  must  be  set  more  steeply,  but  scrapes  rather  than  cuts. 

Uniform  hardening  and  imbedding  of  the  preparation  is  of  primary 
importance.  Every  paraffin  imbeddiug-mass  is  only  able  to  be  cut  with- 
in certain  definite  limits  of  temperature,  and  the  recent  modifications, 
which  consist  of  admixture  with  tallow,  spermaceti,  oil,  and  other  fats, 
do  not  solve  the  secret  of  an  equally  suitable  mixture  for  all  tempera- 
tures. Experience  tells  us  that  a  mixture  with  a  low  melting  point  is 
out  at  a  temperature  of  17°  C.  rather  than  at  25°  C,  and  that  one 
generally  gives  up  making  sections  in  series  at  a  temperature  of  30°  0. 
and  upwards,  as  the  cooling  in  the  water  or  spirit  takes  place  too 
quickly. 

In  recent  times  too  little  attention  has  been  paid  to  the  fixing  of 
the  knife.  In  the  microtome  of  Fritsch  the  author  first  learned  a 
method  by  which  the  free  end  of  the  knife  can  be  fixed.  A  spring 
screwed  into  tbe  knife-slide  exercises,  by  means  of  a  screw  at  its  free 
end,  a  slight  pressure  on  the  end  of  Uie  knife,  and  keeps  it  perfectly 
firm. 

When  the  earlier  slide  microtomes  (e.  g.  Long's)  are  much  used 
their  precision  fails,  and  uniformly  thin  sections  cannot  be  made. 
Further,  in  cutting,  the  knife-slide  runs  stiffly,  so  that  it  has  to  bo 
constantly  taken  out  and  oiled.  Thoma  constructed  a  rail  in 
which  the  slide  runs  on  5  narrow  (2-3  mm.)  points,  which  give 
great  steadiness  and  easy  motion  to  the  slide  when  this  is  accurately 
fitted*  In  Jung's  microtome  the  knife-slide  runs  on  five,  the  object- 
slide  on  six  points.  Here  too  the  whole  rail  should,  when  possible, 
be  traversed  by  the  slide,  as,  by  unequal  usage  of  the  long  rail,  the 
knife  glides  inaccurately. 

A  preparation  slider,  which  moves  the  preparation  forwards  by  a 
screw  instead  of  the  hand,  is  found  in  Spengel  and  Jimg's  microtomes. 
In  the  former  the  screw  is  of  the  same  length  as  the  instrument,  and 
is  attached  to  the  side  of  the  instrument.  In  the  latter  the  screw  m 
shorter,  and  possesses  a  pawl,  by  which  the  desired  revolution  of  the 
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screw  ia  vmAo  appreciable  to  the  ear,  an  advantsgo  which  one  appro- 
ciatea  when  catting  aectiona  in  seriefl. 

The  most  certain  and  mutable  method  of  faatening  the  prepara- 
tion ifl  between  plates,  which  can  be  screwed  together  or  apart  at 
pleasure,  bo  as  to  obTiate  loosening  by  temperatnre,  Ac. 

The  simplest  form  of  anoh  apparatus  is  the  pincer,  which  is  added 
to  moat  slide  and  screw  miorotamea.    The  anthor  has  had  oonstmcted 


a,  "  olamp  for  wedge  and  plane  parallel  sections,"  in  which  the  posi- 
tion of  the  preparation  can  be  changed  in  threo  dimensions  in  a 
moment,  and  with  which  one  can  make  wedge  or  plane  parallel  bcc- 


tions  of  definite  thickness.    This  apparatns  as  at  present  made  (figs. 
127-129)  presents  the  following  features: — 

The  pin  Z  which  carries  tho  whole  apparatus,  ia  placed  further 
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back  than  in  Long's  microtome.  On  the  pin  ia  a  brass  block  Mbl, 
which  ia  movable  in  a  horizontal  plane  and  can  be  fixed  by  a  screw  S. 
In  the  brass  block  is  a  aolid  boom  B,  ending  in  a  roand  pin  Z,.  This 
boom  is  penetrated  at  its  free  end  by  a  steel  screw  S,,  on  whiob  is 
set  a  olamp  EI,  movable  in  a  bookvard  and  forward  direction  in  a  alit. 
This  is  intended  to  hold  the  preparatioa,  and  oan  be  pushed  3  cm. 
forwards  or  bockwaida,  and  is  movable  on  the  axis  8,.  The  clamp  is 
fastened,  when  it  has  been  brongbt  to  the  most  snitablc  position,  b;  a 
female  screw  8U,  which  acta  on  the  axes  of  ita  two  branches  and 


pressea  them  against  a  metal  tnbe  B,  so  that  after  fastening  displace- 
ment is  impoasible.  Below,  the  damp  commonicates  with  a  lever  H, 
which  is  of  the  same  length  as  the  clamp.  A  micrometer  screw  SIcS 
presses  on  the  lever  and  runs  in  a  side-piece  of  the  beam  B,  By 
greater  or  less  taming  of  this  screw  one  can  at  pleasnre  make  sections 
of  any  degree  of  thioknees.  In  order  to  be  able  to  move  the  screw 
with  aconracy,  a  qnadrant  divided  into  25  parts  is  placed  on  the 
cross-beam,  and  a  small  key  on  the  screw  carries  the  pointer.  At  the 
end  of  the  beam  is  a  hole,  in  which  a  long  steel  pin  St  is  fixed,  with 
which  the  movement  oronnd  the  "  sagittal "  azia  is  effected. 

Schaiin's  Kiorotome. — We  append  fig.  130,  ahowing  Herr  H. 
Sohanze's  microtome,*  which  is  deserving  of  record  as  being  the 
original  form  on  which  waa  founded  Mr.  Bnlloch's  inatrnment,  as 
well  as  that  described  ante,  p.  SH.  Like  that  of  Eorting,!  it  ia  a 
combinatioQ  of  the  screw  and  the  alide  arrangement,  the  knife  being 
attached  to  a  slide,  while  tbe  object  is  raised  by  a  vertioal  screw  B, 
whiob  is  graduated,  each  division  corresponding  to  a  rise  of  1/100  mm. 
This  acrew  works  against  a  plate  P,  which  slides  in  a  dovetail  in  the 
vertical  plate  W  and  carries  the  clamp.  Two  axes  at  right  angles, 
ooutrolled  by  thamb-sorsws,  allow  of  the  object-clamp  being  inclined 
in  any  direction.  There  is  a  freezing  attachment,  in  additioD  to  a 
holder  for  clamping  hard  specimens  and  another  for  objects  which 
have  been  hardened  with  any  of  tbe  nsoal  reagents. 

*  Cf.  FoI'b  Lehrbmh  d.  Vwgl.  Hikr.  Anatomic,  1864, pp.  12S-9  (t  fle.). 
t  See  this  JotirnnI,  L  (1881)  p.  693. 
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A  Bpeoiftl  advft&toge  of  this  arrangement  is  that  tlie  sorew  is  at 
tbe  dde  of  Uie  ol^jeot  and  not  direotlj  under  it,  so  that  it  ia  not  injnred 
by  fluid  droppii^  from  the  object. 


Bnllooli'a  Combination  Microtome.* — This  microtome  which  has 
lately  been  conetrncted  by  Sir.  W.  H.  Bulloch,  is  olaimed  to  be  a 
Dombination  of  the  beet  points  of  tbe  German  and  French  inBtroments 
with  some  of  bis  own  improvements.  A  general  idea  of  the  oonstrnC' 
tion  is  shown  in  fig.  131.  Tbe  main  slide  for  the  knife-carrier  is 
lOi  in.  long ;  the  height  to  tbe  outting  edge  of  the  knife  5^  in. ;  tbe 
knife-carrier  is  made  with  eight  ivory  bearings — four  on  each  side — 
which  provido  a  smooth  and  easy  ruiming  surface,  wbiob  does  not 
require  to  be  lubricated.  At  each  end  of  the  main  slide  there  is  a 
stop  with  rubber  cushions,  to  proTcnt  the  carrier  passing  orer  tho 
end.  The  upper  surface  of  tho  knife-carrier  is  made  adjustable,  so 
that  tbe  knife  can  be  mode  to  cut  at  whatever  inclination  is  found 
best.  Tho  knife  can  also  be  placed  at  au  angle  for  cutting,  or 
adjusted  to  cut  at  right  angles  for  cuttiug  sections  into  ribbons.  Tho 
screw  for  olcTating  tbe  slide  and  holder  is  graduated  to  1/200  mm., 
and  has  a  spring-cliek  fur  registering.  The  spring-olick  can  be 
turned  aside  when  not  required. 

The  bolder  for  the  material  to  be  cut  has  universal  motion,  so 
that  tbe  specimen  can  bo  adjusted  to  be  cut  at  any  plane.  Each 
moveraent  is  independent  of  the  others,  and  all  are  so  combined  that 

*  Aiaer.  Uon.  Uicr.  Jonm,,  vi,  (18S5)  pi>.  46-6  <l  Bg.). 
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the  specdiDon  is  not  raisod  or  lowered  in  adjaatiae-  For  the  con- 
Tonience  of  amng  tlic  knifo  square,  or  at  a  right  angle  to  the  direction 
of  motion  of  the  knife- carrier,  and  also  for  cutting  sections  in  ribboni^ 


the  holder  is  reTcrsihle,  in  which  poeition  the  specimen  is  in  abont 
the  centre  of  the  slide.  There  is  also  the  Qerman  freezing  attaohmejit, 
with  atomizer. 

The  base  and  nptight  are  of  japanned  iron,  the  other  parts  of 
braaa,  nickel  plated.  The  case  is  so  made  that  it  is  not  necessar;  to 
remore  the  instrnment  when  operating,  as  it  unfolds,  and  will  lie  flat 
on  the  table. 

Camhridffe  Rocking  Wcrotome.  —  The  Cambridge  Scientifio 
Instmmemt  Company  have  jnat  introduced  an  improved  and  greatly 
simplified  microtome  for  producing  ribbons  of  sections  imbedded  in 
parafBn  (fig.  132). 

The  principle  of  the  simplification  is  in  the  employment  of  a 
rotary  instead  of  a  sliding  movement  of  the  ports.  The  continnons 
moving  silk  baud  which  is  used  in  all  previons  forms  is  entirely  done 
away  with,  and  the  ribbon  of  sections  falls  by  its  own  weight  direct 
&om  the  razor  on  to  a  sheet  of  paper  or  on  to  the  glass  slide  on 
which  the  sections  are  to  be  finally  moonted. 

The  constraction  of  the  instrument  is  as  follows :— Two  uprights 
are  cast  on  the  bose-plato,  and  are  provided  with  slots  at  the  top  into 
which  the  razor  is  plaoed  and  clamped  by  two  screws  with  milled 
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heads.  The  inner  face  of  the  slot  is  so  made  as  to  give  the  razor 
that  inclination  which  has  in  practice  been  found  most  advantageous. 
The  razor  is  thus  clamped  between  a  flat  surface  and  a  screw  acting 
in  the  middle  of  the  blade,  and  the  edge  of  the  razor  is  consequently 
in  no  way  injured. 

The  imbedded  object  is  cemented  with  paraffin  into  a  brass  tube 
which  fits  tightly  on  to  the  end  of  a  cast-iron  leyer.  This  tube  can 
be  made  to  ^ide  backwards  or  forwards,  so  as  to  bring  the  imbedded 
object  near  to  the  razor  ready  for  adjusting.  The  cast-iron  lever  is 
pivoted  at  about  3  in.  from  the  end  of  the  tube.  To  the  other  end  of 
this  lever  is  attached  a  cord  by  which  the  motion  is  given,  and  the 
object  to  be  cut  brought  across  the  edge  of  the  razor.  The  bearings 
of  the  pivot  are  Y-ahaped  grooyes,  which  themselves  form  part  of 
another  pivoted  system. 

Immediately  under  the  first  pair  of  Vs  is  another  pair  of  inverted 
V's,  which  rest  on  a  rod  fixed  to  two  uprights  cast  on  the  base-plate. 
A  horizontal  arm  projects  at  right  angles  to  the  plane  of  the  two  sets 
of  V's  ;  the  whole  being  parts  of  the  same  casting.  On  the  end  of 
the  horizontal  arm  is  a  boss  with  a  hole  in  it,  through  which  a  screw 
passes  freely.  The  bottom  of  the  boss  is  turned  out  spherically,  and 
into  it  fits  a  spherical  nut  working  on  the  screw.  The  nut  is  pre- 
yented  firom  turning  by  a  pin  passing  loosely  through  a  slot  in  the 
boss.    The  bottom  of  the  screw  rests  on  a  pin  fixed  in  the  base-plate< 

It  will  be  seen  that  the  effect  of  turning  the  screw  is  to  raise  or 
lower  the  end  of  the  horizontal  arm,  and  therefore  to  move  backwards 
or  forwards  the  upper  pair  of  V's,  and  with  them  the  leyer  and  object 
to  be  cut.  The  top  of  the  screw  is  provided  with  a  milled  head, 
which  may  be  used  to  adjust  the  object  to  the  cutting  distance. 

The  distance  between  the  centros  of  the  two  pivoted  systems  is 
1  in.  and  the  distance  of  the  screw  from  the  fixed  rod  is  6^  in.  The 
thread  of  the  screw  is  25  to  the  inch ;  thus,  if  the  screw  is  turned 
once  round  the  object  to  be  cut  will  be  moved  forward  1/25  of  1/6^ 
or  1/156  in. 

The  turning  of  the  screw  is  effected  automatically  as  follows : — 
A  wheel  with  a  milling  on  the  ed^e  is  fixed  to  the  bottom  of  the 
screw.  An  arm  to  which  a  pawl  is  attached  rotates  about  the  pin 
which  supports  the  screw.  This  arm  is  moyed  backwards  and 
forwards  by  hand  or  by  a  cord  attached  to  any  oonyenient  motor. 
When  the  arm  is  moved  forward  the  pawl  engages  in  the  milling  and 
turns  the  wheel ;  when  the  aim  is  moyed  back  the  pawl  slips  over  the 
milling  without  turning  the  wheel.  A  stop  acting  against  the  pawl 
itself  prevents  any  possibility  of  the  wheel  turning,  by  its  own 
momentum,  more  thun  the  required  amouni  The  arm  is  always 
moyed  backwards  and  forwards,  between  two  stops,  a  definite  amount, 
but  the  amount  the  wheel  is  turned  is  varied  by  an  adjustable  sector, 
which  engages  a  pin  fixed  to  the  pawl  and  prevents  the  pawl  from. 
engaging  the  miUing  on  the  wheel.  By  adjusting  the  position  of 
th£  sector  the  feed  can  be  varied  from  notlung  to  about  5/32  of  a 
turn,  and  hence,  since  the  screw  has  25  threads  to  the  inch,  the 
thickness  of  the  sections  cut  can  be  varied  from  a  minimum,  depend- 
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iog  on  tlio  porfeotion  with  which  the  razor  is  sharpened,  to  a  maiimnm 
of  5/32  of  1/25  of  1/6|  or  1/1000  of  a  turn.  The  practioal  minimam 
thickness  obtainable  with  a  good  laaor  is  approximately  1/40,000  in. 
The  value  of  the  teeth  on  the  milled  wheel  are  as  follows: — 

1  tooth  of  the  milled  wheol  ss  1/40,000  in.  ^  -  000625  mm. 

2  teeth        „  „  =  1/20,000  „  =  -001250 
4     „           „            „            =  1/10.000  „  =  -0025 

16     „  «...  =  1/2500     „   =  -01 

The  movement  of  the  lever  which  carries  the  imbedded  object  is 
effected  by  a  string  attached  to  one  end  of  the  lever.  This  string 
passes  nnder  a  pnlley  and  is  fastened  to  the  arm  carrying  the  pawl. 
Attached  to  the  other  end  of  the  lever  is  a  spring  pulling  downwards. 

When  the  arm  is  moved  forward  the  feed  takes  place,  the  string 
is  pnlled,  the  imbedded  object  is  raised  past  the  razor,  and  the  spring 
13  stretched.  When  the  arm  is  allowed  to  move  back  the  spring 
draws  the  imbedded  object  across  the  edge  of  the  razor,  and  the 
section  is  cut.  The  string  is  attached  to  the  lever  by  a  screw  which 
allows  the  position  of  the  imbedded  object  to  be  adjusted  so  that,  at 
the  end  of  the  forward  stroke,  it  is  only  just  past  the  edge  of  the 
razor.  This  is  an  important  adjustment,  as  it  causes  the  razor  to 
commence  the  cut  when  the  object  is  travelling  slowly  and  produces 
the  most  favourable  conditions  for  the  sections  to  adhere  to  each  other. 

The  following  are  perhaps  the  most  prominent  advantages  of  this 
instrument.  (1)  The  price  is  one-sixth  that  of  the  orig^al  form. 
(2)  Less  skill  is  required  from  the  operator,  for  the  endless  silk  band 
is  superseded,  and  die  troublesome  and  difficult  operation  of  lifting 
the  first  sections  from  the  razor  on  to  the  silk  band  is  entirely 
avoided ;  the  ribbon  of  sections  now  falls  of  its  own  weight  direct 
from  the  razor  on  to  a  piece  of  paper  or  glass  slide  placed  to  receive 
them,  and  by  occasionally  moving  the  paper  forward  any  length  of 
ribbon  can  bo  obtained.  (3)  The  razor  is  fixed  at  what  has  in  practice 
been  found  the  most  advantageous  inclination  and  angle  for  cutting, 
and  thus  an  unnecessary  adjustment  and  waste  of  time  is  avoided. 
(4)  The  imbedded  object  is  with  great  ease  and  quickness  brought 
up  to  or  away  from  the  edge  of  the  razor ;  first  for  large  amounts  by 
sliding  backwards  or  forwards  the  brass  tube  on  the  cast-iron  lever, 
then  for  emaller  amounts  by  turning  round  the  screw,  when  the  pawl 
is  out  of  gear,  by  means  of  a  small  milled  head  placei  on  the  top  for 
this  purpose.  (6)  There  are  no  delicate  working  parts  which  can  get 
out  of  order,  and  the  whole  instrument  is  easily  taken  apart  for 
packing  and  is  very  portable. 

*'  Bibbon**  Section  Cutting.* — 'Mr.  A.  B.  Lee  gives  the  following 
as  the  factors  necessary  for  the  production  of  a  chain  of  sections : — 

First,  the  paraffin  must  be  at  a  melting-point  having  a  certain 
relation  to  the  temperature  of  the  laboratory.  Insufficient  experi- 
ments have  yet  been  made  to  settle  the  melting>point  of  the  paraffins 
that  should  be  used  at  the  different  temperatures  at  which  sections 

*  *  The  Microtomi8t*d  Vade  Mecum,'  1885,  pp  400-1. 
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are  UBiially  cut ;  but  at' least  one  point  can  be  indicated  with  consider- 
able accuracy.  SmaU  sections  can  always  be  made  to  chain  when  cut 
from  a  good  paraffin  of  45°  0.  melting-point  in  a  room  in  which  the 
thermometer  stands  at  16°  to  17°  0.  (The  temperatures  quoted 
apply  to  the  case  of  rooms  heated  by  an  open  fire,  and  probably  would 
not  apply  to  the  case  of  rooms  heated  by  closed  stoves,  such  as  arc 
usual  in  Germany.)  At  15°  0.  the  paraffin  will  be  found  a  trifle 
hard.  At  22°  C,  the  proper  melting-point  of  the  paraffin  will  pro- 
bably be  found  at  about  48°  G.  Second,  the  knife  should  be  set 
6qaarc»  Third,  the  block  of  paraffin  should  be  pared  down  very  close 
to  the  object,  and  should  be  out  so  as  to  present  a  straight  edge  parallel 
to  the  knife-edge ;  and  the  opposite  edge  should  also  be  parallel  to 
this.  The  blodc  should  in  no  case  be  cut  so  as  to  present  a  pointed 
side,  as  recommended  at  the  Naples  Zoological  Station.*  Fourth, 
the  sections  ought  to  be  cut  rapidly,  with  the  swiftest  strokes  that 
can  be  produced.  It  is  evident  that  this  condition  can  only  be  conve- 
niently realized  by  means  of  a  sliding  microtome;  but  it  is  by  no 
means  necessary  to  have  recourse  to  special  mechanical  contrivances, 
as  in  Caldwell's  automatic  microtome.  The  Thoma  microtome,  well 
flooded  with  oil,  is  sufficient. 

Rapid  Method  of  making  Sections  of  hard  Organized  Sub8tance8.t 
— Dr.  F.  V.  Hdhnel  first  files  the  object  (e.  g.  a  piece  of  hard  wood) 
level  with  an  ordinary  file,  and  makes  the  sur&ce  quite  even  with 
finer  files.  A  piece  (1/2-1  mm.  thick^  is  then  split  off  with  a  scalpel 
or  cut  with  a  saw  from  that  portion  wnich  has  been  filed  smooth.  A 
drop  of  Canada  balsam  is  then  placed  on  a  slide,  and  on  it  the  piece 
of  wood,  with  the  filed  surface  below,  and  the  slide  warmed  till  the 
balsam  is  melted.  The  wood  is  then  pressed  down  firmly  with  the 
finger,  and  the  slide  set  on  a  cold  metal  plate  till  the  balsam  is 
cold,  a  small  piece  of  blotting-paper  being  laid  on  the  object,  which 
is  pressed  firmly  on  the  slide  with  a  soft  cork.  The  blotting-paper 
and  snperfluous  balsam  are  then  removed.  The  section  is  next  filed, 
till  it  is  so  thin  as  to  be  transparent,  with  a  coarse  file,  and  with  finer 
files  until  it  is  quite  smooth  and  shining.  If  the  section  is  to  be  quite 
faultless  it  is  rubbed  for  a  short  time  on  a  dry  Mississippi  or  Arkcmsas 
stone,  which  should  be  freed  from  adherent  particles  of  resin  with  a 
cloth  damped  with  alcohol.  After  the  fioal  filing  and  polishing  the 
slide  and  edge  of  the  object  are  cleaned  with  a  towel  wetted  with 
alcohol.  The  object  is  then  mounted  in  Canada  balsam  or  glycerin. 
In  th.s  way  ten  to  twelve  sections  can  be  prepared  in  a  day. 

Contribution  to  the  History  of  Staining.}— Prof.  G.  Holzner 
writes  to  claim  that  G.  C.  Beichel,  of  Leipzig,  was  the  originator  of 
the  process  of  staining  for  histological  purposes.  In  his  '  De  vasis 
plantamm  spiralibns,'  1758,  he  not  only  pointed  out  the  different 
behaviour  of  the  tissues  and  their  elements  with  a  decoction  of  log- 
wood, but  used  the  reagent  for  the  discovery  of  the  vessels. 

*  See  this  Journal,  iii.  (1883)  p.  917. 

t  ZeltBobr.  f.  Yfies,  Mikr.,  i.  (1884)  pp.  231-5. 

:  Ibid.,  pp.  254-6. 


554  BUHXABY  or  OUBBBMT  BMKAWOHIBB  BBLiLTINa  TO 

Staining  tent  MerOfoopieal  Pnipofes.* — ^In  oontinoanoe  of  liis 
former  artioles.  Dr.  H.  Gierke  giyes  a  tabular  acconnt  of  (1)  the  use 
of  anilin  dyes  for  ordinary  and  bacteriological  inveetigationB ;  (2)  the 
differentiation  of  tiasne-elements  by  the  redaction  of  f^Ter  salts,  espe- 
oially  nitrate  of  silTer ;  (8^  impregnation  of  tiasaes  with  chloride  of 
gold,  and  diloride  at  gola  and  potassiiun;  (1)  treatment  with  osmic 
acid. 

Staining  Teoliniqne.t — ^For  studying  oell-diyision  and  bringing 
out  nndeob,  Dr.  W.  Flemming  hardens  the  fresh  tissaes  in  the  fol- 
lowing mixture : — Ghromic  acid  (1  per  cent)  15  parts ;  osmic  acid 
(2  per  cent)  4  parts ;  glacial  acetic  acid  1  part,  or  less.  The  pieces 
remain  therein  two  to  iJaiee  days  for  complete  hardening.  They  are 
then  washed  in  water,  and,  for  cutting,  farther  hardened  in  alcohol, 
or  cut  under  alcohol,  and  washed  in  water.  They  are  then  stained  in 
strong  saffranin  solution  and  washed  in  absolute  alcohol  (with  0*5 
per  cent,  hydrochloric  acid). 

For  staining  the  inner  root-sheath  of  hairs,  the  sections  are  placed 
for  seyeral  hours  to  one  day  in  picrocarmine  of  medium  strength,  and 
then  for  several  hours  in  Qrenacher's  logwood,^  washed  in  water,  and 
mounted  in  glycerin  or  cloves.  The  fibrillie  of  the  connective  tissue 
are  rose  or  red ;  muscles,  yellowish  red ;  all  cell-bodies,  similar ;  cell- 
nuclei,  dark  purple-violet ;  homy  substance  of  the  hair,  picric  yellow 
(pale  greenish  in  old  chromic  preparations) ;  the  inner  root-sheath,  so 
far  as  it  is  homy,  of  a  brilliant  light-blue  colour. 

As  a  simple  method  of  staining  cell-substance  and  other  parts 
yellow,  treatment  with  an  alcoholic  solution  of  picric  acid  is  re- 
commended, after  staining  with  logwood,  alum-carmine,  or  other  nuclear . 
stains.   This  can  be  appUed  to  specimens  hardened  in  alcohol,  bichro- 
mate of  potash,  chromic,  picric,  or  osmic  acids. 

Susceptibility  of  the  Different  Tissues  to  Colouring  Katters.  f— 
Prof.  Ehrlich  has  obtained  some  physiologically  important  results 
from  investigations  into  the  susceptibility  of  the  different  tissaes  to 
colouring  matters. 

When  colouring  solutions — in  particular  methyl-blue— were  in- 
jected into  living  animals,  and  then,  with  the  utmost  expedition,  parti- 
cular tissues  were  examined,  interesting  reactions  of  the  living  tissue 
under  the  colouring  materials  would  be  perceived,  which,  in  spite  of 
their  rapid  evanescence,  revealed  important  facia  which  by  other 
methods  were  in  part  wholly  unascertainable,  in  part  to  be  ascertained 
only  with  difficulty. 

After  the  injection  of  methyl-blue,  Prof.  Ehrlich  found  in  the 
submucous  tissue  of  the  tongue  very  numerous  fibres  and  fibrous 
reticula  coloured  intensely  blue,  which  sent  processes  to  the  epithelial 
formations,  and  it  was  easy  to  determine  that  these  fibres  were  the 

*  Zeitwhr.  f.  Wiss.  Mikr.,  i.  (1884)  pp.  872-408. 
t  Ibid.,  pp.  349-61. 

X  Flemming,  W.,  *  Zellgnbstanz,  Kern-  and  Zellthdlnng,*  1882,  p.  383. 
§  Natmv.  xxxi.  (1885)  pp.  547-8.    Beport  of  Prooeodings  of  Berlin  Pbysio- 
logical  Society,  27th  Feb.,  1885. 
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axis  eylindere  of  ihe  seosory  nerves.  These  blue-tiiiged  aziB  oylinders 
were  found  very  nnmeronsly  in  ihe  gnstatory  cnpleta.  At  ihe  hsnnn  of 
which  Ihej  fiomed  a  quite  narrow  retioalar  network,  whence,  single 
fibres  ending  in  knots  proceeded  anteriorly  to  the  ciliated  cells.  19et- 
works  of  blue  fibres  were  found  very  copiously  and  dosely  in  the 
cornea.  The  iris  likewise  showed  bine  pleznses,  particularly  on  the 
anterior  side ;  on  the  posterior  side  only  long  cancellated  reticola  were 
observed.  In  the  muscles,  on  the  other  hand,  were  found  only  detached 
blue  fibres,  the  ending  of  which  in  the  muscle-fibre  could  not  be 
established.  The  axis  cylinders  of  the  motor  nerves  were,  according 
to  this  experiment,  not  coloured  by  methyl-blue  during  life ;  it  was 
only  the  sensory  nerves  which  reacted  to  the  colouring  matter.  The 
vessels,  arteries,  capillaries,  and  veins  were  surrounded  by  blue 
plexuses.  It  could  not,  however,  be  decided  whether  the  blue  fibres 
proceeded  to  the  smooth  muscle-cells.  In  the  retina  the  nervous  layer 
showed  no  blue  colouring.  In  the  ganglion  layer,  on  the  other  hand, 
cells  richly  chafed  with  blue,  and  having  numerous  branching  pro- 
cesses, were  found,  which,  too,  were  in  conmiunication  with  the  pro- 
cesses of  neighbouring  cells.  In  the  mixed  nerve-stems  and  in  the 
roots  of  the  nerves  no  blue  fibres  were  found.  The  central  ends,  on  the 
other  hand,  showed  a  decided  methyl-blue  reaction,  as  did  also  the  peri- 
pheral ends  of  the  sensory  nerves.  In  the  brain,  blue  fibres  were 
found  only  rarely,  but  were  very  abundant  in  the  medulla  oblongata, 
while  they  were  wanting;  again,  in  the  spinal  marrow,  and  from  tiiesn 
results  it  appears  that  the  colouring  of  living  organs  with  methyl- 
blue  is  a  very  important  means  of  observing  me  endings  of  sensory 
nerves  in  them. 

It  must,  however,  be  borne  in  mind,  that  the  examinations  had  to 
be  prosecuted  very  rapidly  after  the  colouring  process,  because,  in 
living  tissue,  the  colouring  material  was  lost  by  diffusion  very  quickly 
— in  the  course  of  a  few  minutes — and  the  colouring  of  the  axis 
oylinders  disappeared. 

Staining  the  Hervous  System  of  the  Huzzle  and  XTpper  Lip  of 
the  Oz.* — ^Dr.  J.  Cybulsky  recommends  the  following  meUiod : — 

Fresh  pieces  of  the  epidermis  with  a  thin  layer  of  the  corium  are 
imbedded  in  elder-pith,  and  cut  with  a  knife  wetted  with  alcohol  and 
water.  The  sections  are  placed  for  a  quarter  to  three-quarters  of  an 
hour  in  a  weak  solution  of  chloride  of  gold,  washed  with  distilled 
water  and  placed  in  a  hermetically  sealed  vessel  in  a  solution  of 
tartaric  acid  (saturated  or  diluted  to  1/2).  This  is  placed  in  water 
warmed  to  50^--60^  Already,  in  a  quarter  of  an  hour,  a  bright  red  or 
bluish  striation  appears  in  the  sections  in  consequence  of  the  reduction. 
The  proper  degree  of  staining  can  only  be  learnt  by  experience.  If 
the  reduction  is  continued  for  a  long  time  the  acid  must  be  renewed. 

Employment  of  Colouring  Katters  in  the  Study  of  Living  In- 
Ai8oria.t — M.  A.  Cartes  finds  fliat  dahlia,  chrysoidin,  nigroein,  methyl- 
blue  and  iodine-green  have  the  property  in  different  degrees  of  colour- 

*  Zeitsohr.  f.  Wise.  ZooL,  xzxiz.  (1888)  pp.  653-82. 
t  GB.  Soc.  de  Biologic,  April  5tb,  1885. 


556  BUMMABT   OF   OUEBBNT  BB8EAB0HE8  BELATDTG   TO 

ing  the  nudenB,  which,  in  living  infusoria,  is  not  coloured  by  <][uino- 
lein-blae  or  Bismarok-brown. 

Very  weak  aqneons  solations  of  dahlia,  acid-green,  and  malachite- 
green  colonr  the  nuclens  of  a  large  number  of  ciliate  and  flagellate 
Infusoria.  Diphenylamine-blne,  on  the  contrary,  even  in  solution 
of  a  deep  hue,  has  no  toxic  action  on  Infusoria,  which  live  and 
develope  in  it  without  any  coloration  being  produced,  except  in  the 
stomachal  vacuoles  from  the  ingestion  of  cmoured  food. 

The  solutions  of  dahlia,  acid-green,  and  malachite-green  should  be 
made  with  the  water  in  which  the  organisms  to  be  studied  are  living. 
The  resistance  to  the  toxic  action  of  the  staining  reagents  is  not  the 
same  in  every  species.  M.  Certes  has  succeeded  with  solutions  of 
1/10,000  as  a  maximum,  and  1/100,000  as  a  minimum. 

With  dahlia  and  malachite-green  the  nucleus  behaves  differently 
in  species  which  are  closely  connected,  and  in  the  same  species  the 
division  of  the  chromatic  material,  or  the  affinity  of  the  nucleus  for 
colouring  matters  vary  according  as  the  infusoria  are  more  or  less 
distant  from  a  period  of  reproduction  by  conjugation,  e.  g.  malachite 
green  colours  intensely  the  double  nuclei  of  Siylonychia  mytilus, 
various  Oxytriches,  &c.,  while  the  simple  nucleus  of  Paranuiecium 
aurelia  is  more  faintly  stained. 

With  dahlia,  the  coloration,  more  intense  in  the  nucleus,  extends, 
but  more  fEuntly,  to  the  rest  of  the  parenchyma.  There  is  often  a 
more  coloured  zone  at  the  anterior  part  of  the  animal,  and  thesarcode 
expansions,  formed  of  glycogen,  take  a  feeble  tint,  which  does  not 
seem  to  occur  in  Infusoria  treated  by  other  colouring  materials. 

The  stomachal  vacuoles  are  always  strongly  coloured  whatever  the 
reagent  employed,  owing  to  the  vegetable  matter  or  dead  animals 
which  are  ingested.  If  a  living  infusorian  is  swallowed  by  a  cami- 
Yorous  infusorian,  it  only  becomes  intensely  coloured  when  it  has  been 
killed  by  the  action  of  Uie  gastric  juices. 

Even  deeply  coloured  solutions  of  diphenylamine-blue  and  the 
blues  of  Poirrier  (B  B  S  E  and  C  3  B)  have  no  toxic  action  on  Infu- 
soria, while  they  colour  and  rapidly  kill  a  number  of  bacteria. 

The  contractile  vacuole  is  never  coloured,  except  perhaps  by 
dahlia,  which  fieiintly  stains  the  sarcode  expansions. 
)  Dahlia,  acid-green,  and  malachite-green,  dc,  bring  about  in  most 
species  slowing  of  their  movements  from  a  kind  of  paralysis.  The 
contractions  of  the  contractile  vacuole  first  become  less  frequent,  and 
this  morbid  phenomenon  seems  to  explain  the  dropsy  which  ensues 
before  death. 

M.  Certes  noticed  some  peculiar  phenomena  in  some  Stentors 
which  had  been  living  for  several  days  in  a  solution  of  Poirrier  blue. 
The  accumulation  of  the  liquid  had  transformed  the  individuals  into 
a  large  soapy  bulla,  the  wall  of  which  contained  the  nuclei  and  buccal 
ciliary  apparatus.  At  a  given  moment,  one  of  the  individuals  began 
to  open,  and  rejected  the  enormous  vacuole  inclosed  in  a  special  wall 
and  almost  as  large  as  itself.  It  then  closed  up  and  swam  about 
apparently  unhurt,  while  the  vacuole  remained  inert  at  the  spot 
where  it  was  rejected,  and  became  coloured  blue. 
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After  the  action  of  malacliite-green  many  organiBins  die  in  a  state 
of  extension ;  in  Vorticellas  the  contractile  peduncle  becomes  inert, 
and  its  central  part  coloured,  before  the  yibratile  cilia  lose  their 
movements  and  the  peristoma  ceases  to  contract. 

By  the  simnltaneons  employment  of  dahlia  and  malachite-green 
the  nucleus  can  be  stained  green  and  the  protoplasm  violet. 

Diphenylamine-blue,  which  colours  deeply  vegetable  debris,  dead 
organisms,  and  some  living  microbes,  colours  neither  parenchyma, 
nucleus,  nor  contractile  vacuole  of  Infusoria,  except  the  central  part 
of  the  contractile  peduncle  of  Vorticellas. 

M.  Certes  has  tried  the  cultivation  of  micro-organisms  on  plates 
of  jelly  coloured  by  diphenylamine-blue,  Tbe  development  of  the 
colonies  goes  on  in  the  usual  way.  Some  remain  uncoloured ;  others, 
apparently  identical,  are  coloured.  The  jelly  becomes  decolorized 
whenever  it  is  liquefied  by  the  organisms. 

Staining  Vancheria  and  Chara,* — Dr.  J.  Schaarschmidt  finds 
that  the  granules  of  Vaucheria  (F.  seasilis,  and  F.  geminata)  which 
have  been  treated  with  osmio  acid,  glycerin,  and  alcohol,  show 
difTerent  reactions  with  stains  and  reagents  to  those  of  Saprolegnia, 
The  internal  spongy  part  of  the  younger  granules  takes  up  the  stain- 
ing material  with  avidity,  whereas  the  peripheral  part  remains 
colourless  or  only  faintly  stained. 

They  are  most  strongly  stained  by  nigrosin,  rosanilin,  eosin, 
and  safiranin ;  methyl-violet  and  gentian-violet  stain  especially  the 
inner  part  of  the  granules.  They  are  very  resistant  to  strong 
chemicals,  and  in  dilute  or  fairly  concentrated  sulphuric  acid  they  are 
hardly  altered  even  after  sevend  days.  They  are  only  dissolved  by 
quite  concentrated  sulphuric  acid. 

Staining  of  Koch's  Baoillus-t — ^Br.  B.  Frankel  proposes  the 
following  formula  and  methods : — 

8  com.  anilin  oil  are  dissolved  in  7  ccm.  alcohol  (or  1  *  5  c.cm. 
toluidin  in  8*5  ccm.)  and  added  to  90  ccm.  of  distilled  water.  To 
100  ports  of  this  11  parts  of  a  saturated  watery  solution  of  methyl- 
violet  or  fuchsin  (Weigert).  To  prepare  a  solution  fresh  for  use 
Frankel  heats  about  5  ccm.  of  anilin  or  toluidin  to  boiling  in  a  test- 
tube,  and  pours  it  into  a  watch-glass.  To  this  hot  solution  the 
alcoholic  solution  of  the  dye  is  added  drop  by  drop  until  a  deep  opales- 
cent colour  but  no  precipitate  is  obtained.  Cover-glass  specimens  of 
bacteria  floated  on  this  hot  solution  are  stained  in  two  minutes. 

The  following  solutions  are  used  for  contrast  staining. 

1.  Blm.  Alcohol  50,  water  30,  nitric  acid  20 ;  as  much  methyl- 
blue  as  is  dissolved  by  shaking. 

2.  Brown.  Alcohol  70,  nitric  acid  30;  as  much  vcsuvin-brown 
as  will  dissolve. 

3.  Green.  Alcohol  60,  water  20,  acetic  acid  30 ;  as  much  mala- 
chite or  methyl-green  as  will  dissolve. 

The  cover-glasses  are  stained  in  these  solutions  fur  1-2  minutes, 

♦  Ma^^yRr  Novcnytani,  viii.  (1884)  pp.  1-13. 
t  licrl.  Klin.  Wcohenschr.,  1884,  No.  I'd. 
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washed  in  water  or  1  per  oeni  aoetio  acid,  and  ihen  in  50  per  oenk 
aloohol,  and  dried  (firstly  between  folds  of  blotting-paper,  and  then 
by  passing  them  several  times  through  a  flame).  In  this  way  one 
can  obtain  a  perfectly  satisfi^tory  doable*stained  specimen  in  four 
minutes. 


Staining  Bacteria  with  Dahlia.*  —  Dr.  Bibbert  employs  for 
staining  the  micrococci  of  pneumonia  in  sputum  a  solution;  of  dahlia, 
which  stains  the  cocci  deep  blue  and  the  capsules  of  a  lighter  hue, 
l^rphoid  bacilli  in  lymphatic  glands  were  better  stained  by  a  solution 
of  dahlia  in  anilin  water,  according  to  Gram's  method,  than  by  any 
other  process. 

Ferrau's  PierocaTmine.t — ^This  is  prepared  as  follows: — ^Boil 
for  two  nours  and  a  half  500  grms.  pulyerized  cochineal  in  80  litres 
of  water.  Add  50  gnns.  potassic  nitrate,  and,  after  a  moment  of 
boiling,  60  grms.  oxalate  of  potash;  boil  15  minutes.  On  cooling, 
the  carmine  precipitates ;  it  is  washed  several  times  with  distilled 
water  in  the  course  of  three  or  four  weeks.  Pour  a  mixture  of  one 
volume  of  ammonia  with  four  volumes  of  water  upon  the  cannine, 
taking  care  that  the  carmine  remains  in  excess.  After  two  days  61ter, 
and  leave  the  filtered  solution  expoBed.  to  the  air  until  a  precipitate 
forms.  Filter  again,  and  add  a  saturated  aqueous  solution  of  picric 
add ;  agitate,  and  then  allow  it  to  stand  for  twenty-four  hours.  Filter, 
and  add  1  grm.  chloral  for  each  litre  of  the  solution.  At  the  end  of 
eight  days  separate  the  liquid  from  the  slight  precipitate  which  is 
formed,  and  it  is  ready  for  use. 

This  liquid  keeps  unchanged  for  at  least  two  years,  and  is  recom- 
mended by  Camoy  in  preference  to  other  picrocarmine  solutions. 

Application  of  the  Colouring  Hatter  of  Bed  Cabbage  in  His- 
tology.^ — ^Dr.  M.  Flesch  concentrates  the  watery  extract  of  red 
cabbage  by  evaporation,  mixes  with  a  solution  of  acetate  of  lead,  and 
precipitates  the  latter  as  insoluble  carbonate  of  lead  by  carbonic  add, 
whereby  the  greater  part  of  the  colouring  matter  is  thrown  down 
with  the  lead  precipitate.  After  washing  on  a  filter,  the  precipitate 
is  dissolved  by  add,  the  solution  carefully  neutralized,  and  treated 
with  sulphuretted  hydrogen.  The  filtrate  contains  a  clear  solution 
of  the  colouring  matter,  which  is  dried  and  dissolved,  one  part  in 
water  and  another  part  in  alcohol.  In  fresh  preparations  nuclei  aro 
stained  green  and  protoplasm  red.  Both  solutions  proved  to  be  good 
nuclear  stains,  even  in  preparations  (brain  hardened  in  chromic  add) 
in  which  cannine  failed. 

Double  Staining.S— The  following  solutions  are  recommended  by 
Dr.  J.  Brun  for  animal  histology. 

a.  Blue.    Soluble  prussian  blue  1  grm.,  oxalic  acid  0-25  cgrm. 

*  BB.  d.  Niederrhein.  Gesell.  in  Bonn,  1884,  pp.  244-5. 
t  Amer.  Natural.,  xix.  (1885)  p.  428,  from  Carnoy's  'Biologie  Cellalaire,* 
1884,  p  92.    See  also  Lee's  '  MicrotomisVii  Yade  Mecuro,'  1885,  p.  GO-l. 
X  Zeitachr.  f.  Wise.  Mikr.,  i.  (1884)  pp.  253-4. 
§  Aroh.  S(i.  Phys.  et  Nat,  xiii.  (1885)  pp.  257-60. 
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These  are  allowed  to  act  for  some  honrs  with  a  small  qnantity  of 
water,  and  100  grms.  of  pmre  water  are  then  added.    Filter. 

6.  Bed.  Dissolye  0*50  ogrm.  of  alum  in  10  grms.  of  water,  and 
add  0*50  ogrm.  of  safiranin  dissolved  in  10  grms.  of  pure  alcohol. 
Filter. 

The  objects  or  sections  are  washed  in  distilled  water  and  placed 
in  the  blue  solution  for  5-10  minutes.  They  are  then  washed  in  a 
large  quantity  of  pure  water  and  placed  in  the  red  solution  for 
5-10  minutes. 

Before  staining  intestinal  worms  they  are  rendered  transparent 
by  a  mixture  of  acetic  acid  and  glycerin. 

Staining  Tissues  for  Photo-micrography.* — Hssmatozylin  stain- 
ings  in  very  thin  sections,  while  aU  that  can  be  desired  under 
the  Microscope,  are  usually  very  disappointing  when  photographed ; 
the  delicate  layer  of  tissue  offers  almost  no  actinic  contrast  when 
monochromatic  sunlight  is  obtaiaed  by  the  .ammonio-sulphate  of 
copper  celL  Since  htematoxylin  is  so  extensively  employed,  a 
ready  modification  to  meet  the  needs  of  photography  is  of  advanti^e, 
and  the  following  is  suggested  by  Dr.  G.  A.  Fiersol.  While 
especially  intended  for  nervous  tissues  it  produces  specimens 
of  all  organs  admirably  adapted  for  photography.  No  especial 
formula  for  hematoxylin  is  needed,  using  one  which  is  capable  of 
staining  deeply  and  giving  standard  results.  In  the  usual  course 
of  work  the  sections  are  stained ;  a  very  few  thin  ones,  however,  are 
allowed  to  remain  in  the  solution,  after  those  for  ordinary  preparation, 
until  they  are  of  an  intense  dark  purple,  when  they  are  transferred, 
one  by  one,  to  a  capsule  containing  a  solution  of  borax  1-0 ;  potas^ 
sium  ferricyanide  2*5;  water  100*0.  In  this  they  are  kept  moving 
until  the  intense  colour  is  gradually  discharged,  and  the  purple  tint 
is  replaced  by  a  bronze-yellow,  shading  to  saffron.  Before  the  sec- 
tions reach  tiie  latter  colour  they  should  be  washed  in  water;  the 
further  usual  steps  in  mounting  are  then  completed. 

Sections  so  stained,  and  mounted  in  balsam,  will  be  found  to 
possess  all  the  differentiation  given  by  hssmatoxylin,  with  a  change 
from  the  purplish  blue  colour  to  the  subdued  tones  of  brown — a 
substitution  often  most  pleasing  and  grateful  to  the  eye. 

Collodion  and  Phenol  in  Microscopical  Teclmique.t — Dr. 
Bergonzini  transfers  sections  which  have  been  made  from  prepara- 
tions hardened  in  alcohol  or  other  reagent,  and  stained  or  not,  from 
water  into  phenol  (in  which  they  become  transparent)  and  mounts  in 
a  suitable  medium.  The  specimen  has  not  to  be  dehydrated  as  in 
other  methods.  The  action  of  the  phenol  can  be  hastened  by  gently 
warming  it.  Fure  phenol  is  used,  to  which  only  as  much  water  is 
added  as  will  dissolve  it.  Some  recommend  the  employment  of 
phenol  and  alcohol  in  equal  parts. 

Small  animals,  e.  g.  Insecta,  can  be  placed  alive  in  the  phenol, 
which  kills  and  renders  them  transparent. 

*  Amer.  Mon.  Micr.  Journ.,  vi.  0885)  p.  41-2. 
t  Lo  Spallanzani,  1883,  p.  196. 
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Dry  Honnting  of  Opaque  Olgeets.* — In  the  case  of  opaque 
objects  it  frequently  happens  that  the  coyer-glass  hooomes  covered 
with  a  film  of  oily  or  watery  particles  which  condense  upon  its  under 
snrfiioe.  Prof.  W.  A.  Bogers,  whose  rolings,  as  formerly  prepared, 
were  frequently  injured  in  appearance  by  this  condensation,  has  at 
last,  so  he  belieyes,  entirely  obyiated  this  annoyance.  He  now  uses 
a  brass  ring  for  a  cell  to  hold  the  mled  coyer-glasses,  but  free 
communication  between  the  air  within  and  without  the  cell  is  estab- 
lished through  a  minute  perforation  in  the  side  of  the  celL  Some 
preparers  have  been  in  the  habit  of  maintaining  this  free  communica- 
tion by  leaving  a  bristle  or  a  thread  passing  through  the  wall  of  the 
cell  until  the  mount  is  finished,  after  which  it  is  withdrawn,  thus 
making  a  minute  perforation. 

Examination  of  Water  for  the  Development  of  Kicro-organisms-t 
—The  following  methods  are  recommended  by  Dr.  Tiemann. 

200  CO.  of  water  are  placed  in  ye83els  carefully  purified,  disinfected 
by  hot  air,  and  plugged  with  disinfected  cotton  wool.  The  water  is 
drawn  up  by  a  pipette,  which  has  been  well  washed  with  distilled  water. 
A  drop  of  tiie  water,  which  has  been  well  shaken,  is  placed  on  a  cover- 
glass,  which  is  set  with  the  drop  downwards  on  a  glass  slide 
hollowed  out  in  the  centre,  and  magnified  100--500  times.  Several 
such  preparations  are  allowed  to  d^  on  the  cover-glass,  and  then 
stained  with  methyl-blue,  dried,  and  mounted  in  Canada  balsam.  The 
bacteria  are  thus  stained  blue. 

To  estimate  the  numbers  of  the  organisms  in  the  water,  a  certain 
quantity  (1/1000-10  drops)  is  mixed  with  nutrient  jelly.  The  quan- 
tity is  measured  in  a  graduated  pipette,  which  has  besn  previously 
heated,  and  washed  with  distilled  water  as  well  as  several  times  with 
the  water  under  examination.  Each  sample  is  added  to  10  cc.  of  lique* 
fied  jelly,  which  is  spread  on  a  glass  plate  previously  sterilized  by 
heat.  The  colonies  develop  in  the  jelly,  beneath  a  bell-jar,  the  air  in 
which  is  kept  damp,  at  various  parts  of  the  plate,  and  the  number  per 
square  cm.  is  counted  under  a  magnification  of  80  diameters.  The 
mean  of  the  values  thus  obtained  x  the  area  of  the  jelly  gives  the 
number  of  organisms  in  the  sample,  and  the  number  of  the  same 
per  cc.  of  water  can  be  calculated.  For  counting,  one  uses  a  plato 
divided  into  square  centimetres,  which  is  placed  beneath  the  test- 
plate.  The  estimated  is  always  less  than  the  real  number,  as  some 
colonies  cover  each  other,  and  all  the  micro-organisms  do  not 
develope. 

Examination  of  Water  for  Organisms.}— If  a  sample  of  water 
contains  but  few  organisms,  these  may  easily  escape  observation  under 
the  Microscope.  Mr.  H.  S.  Carpenter  and  Mr.  W.  O.  Nicholson  have, 
therefore,  devised  a  method  by  which  these  organisms  may  be  culti- 
vated, and  consequently  become  so  numerous  as  to  be  readily  recog- 
nizable. 

•  Amer.  Mon.  Micr.  Journ.,  ▼.  (1884)  pp.  210-11. 
t  Verb.  Deutsch.  Goaell.  f.  ofTentl.  Gesundhcitspfle^  zu  Borlin.  1883. 
t  Analyst,  ix.   (1885)  pp.  U4-6.     Soe  Journ.  Ghem.  Boc.— Abstr.,  xlviii. 
(1885)  pp.  442-3. 


ZOOLOGT  AND  BOTANY^  MIOBOSOOFYj  BTO.  561 

The  neoessary  apparatus  consistB  of: — (1)  A  shori-nocked  four- 
oanoe  flask,  fitted  with  a  caoutchouc  stopper  through  which  two  tubes 
pass ;  they  are  bent  at  right  angles,  and  have  their  external  ends 
drawn  out ;  (2)  a  tube  with  a  bulb  (about  25  ccm.  capacity)  blown  on 
the  side,  and  the  ends  tapering  to  fine  points ;  (3)  a  long  combustion- 
tube  18  in.  long,  loosely  packed  for  10  in.  witii  asbestos,  which  can 
be  connected  with  a  refrigerator.  About  50  ccm.  of  Pasteur's  solution 
are  boiled  in  the  flask,  the  combustion- tube  is  heated  to,  and  kept  at» 
a  red  heat,  a  slow  current  of  air  is  passed  through,  the  flask  is  attached, 
and  the  tubes  are  sealed  up  while  the  sterilized  air  is  passing  and  the 
solution  is  boiling.  A  bulb-tube  is  sealed  up  at  one  end,  distilled 
water  is  introduced  and  boiled  off,  and  the  other  end  is  sealed  up 
while  the  tube  is  full  of  aqueous  vapour ;  one  end  is  now  broken  off 
under  the  surface  of  the  water  to  be  examined,  and  when  the  bulb  ia 
full  the  end  is  immediately  sealed  up  again.  The  heated  combustion- 
tube  is  now  connected  with  the  refrigerator,  and  a  rapid  cnrrent  of  air 
passed  to  clear  the  apparatus ;  one  end  of  the  bulb-tube  is  connected 
by  means  of  indiarubber  tubing  with  the  refrigerator,  which  is  now 
cooled ;  the  other  by  a  similar  connection  with  one  of  the  flask-tubes ; 
all  the  ends  are  broken  by  pressing  the  indiarubber  connections,  and 
the  water  from  the  bulb-tube  rushes  into  the  partially  vacuous  flask^ 
followed  by  the  cooled  sterilized  air ;  the  flask-tube  is  then  sealed  up 
and  placed  in  a  convenient  place  for  the  development  of  the  organisms, 
and  the  apparatus  disconnected.  All  requisite  precautions  are  taken 
to  avoid  tiie  admission  of  extraneous  organisms. 

Semoval  of  Kiorobes  by  Filtering.* — M.  G.  Chamberland  finds 
that  a  filter  composed  of  porous  unglazed  porcelain  will  entirely  free 
any  fluid  from  the  microbes  which  it  may  contain.  It  is  cleaned  with 
the  greatest  ease  by  heating. 

Effect  of  Prolonged  Repose  and  Filtration  through  Porcelaiii 
on  the  Purity  of  Water.f  — Pro£  H.  Fol  and  M.  P.  L.  Dunant 
describe  experiments  on  this  subject.  Struck  by  the  small  number 
of  germs  in  the  water  of  the  Lake  of  Geneva  compared  with  that  of 
other  drinking  waters,  and  attributing  it  to  the  repose  of  the  water, 
the  authors  resolved  to  test  this  theory.  Impure  water,  estimated  to 
contain  not  less  than  150,000  germs  per  ccm.,  was  allowed  to  stand, 
and  after  eight  days  it  was  found  that  it  had  lost  94  per  cent,  of  the 
germs,  only  one  in  seventeen  remaining  in  suspension.  At  the  end 
of  fifteen  days  23  per  cent,  more  had  sunk  to  the  bottom,  making 
95  *  3  per  cent,  for  the  three  weeks. 

Water  that  had  been  passed  through  Ohamborland's  unglazed 
porcelain  filters  was  found  to  be  quite  sterile,  and  the  authors  con- 
sider that  not  only  water,  but  any  liquid  sufficiently  fluid  to  pass 
through  the  porcelain  under  a  pressure  of  from  two  to  three  atmo- 
spheres can  thus  be  sterilized  cold. 

Determination  of  the  Number  of  Oerms  in  Air.  —  Prof.  H.  Fol 
writes  that  he  now  constantly  employs  curved  tubes  closed  at  one  end 

♦  Goraptes  Bendas,  xcix.  (1884)  pp.  247-8. 
t  Arch.  Sci.  Phys.  et  Nat.,  xiii.  (1885)  pp.  110-8.  ^ 

Per.  2.— Vol.  V.  2  O 
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by  the  small  funnel  stopper  mentioned  ante,  p.  862.  The  lower  end 
of  the  tube,  bent  somewhat  in  the  shape  of  a  letter  8  lying  down —  qq, 
is  attached  to  the  flexible  tube  of  the  aspirator,  the  upper  end  being 
closed  by  the  fnnnel  stopper.  This  is  plugged  at  its  lower  end  by 
sterilized  glass  wool,  which  is  coTcred  by  a  layer  of  sterilized  salt. 
After  the  air  has  been  drawn  by  the  aspirator  through  this  double 
plug,  the  salt,  with  the  retained  germs,  is  added  to  the  bouillon  used 
for  the  culture  operations. 

Examining  Vegetable  Powders.* — ^In  the  microscopical  inyesti- 
gation  of  a  vegetable  powder  as  to  its  purity  and  its  freedom  from 
adulteration,  Dr.  A.  Meyer  recommends  that  it  should  be  examined 
in  water  under  a  power  of  50  diameters,  and  if  a  foreign  element 
is  detected  this  is  magnified  180  diameters,  and  drawn  with 
a  camera  lucida.  The  drawing  is  then  compared  with  drawings 
which  have  been  made  under  a  similar  magnification  of  the  elements 
of  the  suspected  adulterating  material.  Lastly,  one  compares,  under 
a  very  high  power,  the  suspected  elements  with  as  freshly-prepared 
specimens  as  possible  of  the  adulterating  material. 

An  account  of  the  anatomical  appearances  and  structure  of  the 
fruits  of  the  buckwheat  and  maize  follows,  with  a  description  of  the 
action  upon  them  of  reagents :  e.  g.  potash,  Schultze's  fluid,  &c. 

Sterilization  of  Fermentable  Liq^uids  in  the  Cold.t — ^M.  A.  Oautior 
describes  a  process  for  sterilization  in  tlie  cold  by  means  of  a  filter 
made  of  biscuit  porcelain  or  faience  rendered  vacuous.  The  filter  is 
^aced  in  the  particular  liquid  and  the  receiver  connected  with  it. 
The  liquid  passes  through  the  porous  walls  of  the  filter  and  thence 
into  the  receiver,  and  in  this  way  solutions  of  albumen,  serum,  grape- 
juice,  peptones,  milk,  &c.,  can  be  sterilized  without  the  application 
of  heat. 

A  DT,  J.  E.— The  ICieroieopifi  Study  of  Sooki.    m.,  IV. 

[Methodsof  procuring  suitable  Bpecimensof  rooks  and  preparing  sections  from 
them  for  microscopical  examination,  wi^  a  description  of  hammer,  and 
slitting  and  Kriudiog  machine.] 
[Petrographist  s  griDding  bench — Mounting  rock  sections  for  microscopical 
examination.] 

la.  Sci  Monthly,  HI.  (1885)  pp.  99^103  (4  flgs.),  131-3  (2  figs.). 
An  DEBS  ON,  J.,  Jun.— Grystali  for  the  PolAriscope. 

[Complaint  that  such  slides  are  not  permanent  Nearly  all  his  slides 
**show  signs  of  deterioration,  and  in  some  the  crystals  have  vanithed 
altogether."] 

Sci.'Gossip,  1885,  n.  90. 
AsBHANN,  R.— mkroikopiMhe  Beohaohtimg  der  WoUcen-Elemeiite,     (Micro- 
scopical Obeervation  of  Clond-Klements.)    [Post,'] 

NaturforscKer,  XVIII.  (1885)  pp.  120-30, 
from  Ueteorolog,  Zeittchr,,  n.  (1885)  p.  41. 
A  u  DEBT,  A.  6.— TheOun  of  Liqnidambar  styraoliliia  or  American  Storaz  as 
a  Xowiting  Medixun.     iPost,'] 

Amer,  Mon,  Micr.  Jowm^  VI.  (1885)  pp.  86-7. 


•  Zeitschr.  f.  Wiss.  Mikr.,  i.  (1884)  p.  309. 

t  Bull.  Soo.  Ghim.,  xlii.  pp.  146-50.     8ce  Joum.  Chem.  6oc.-»Abfitr.,  xl?iii. 
(1885)  pp.  287-8. 
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B  A  T  SBL,  B.—Sie  Xntstehung  rother  BlutkSrperohen  im  Knospel  aus  Osiifieatums- 
nnde.  (Tho  origin  of  red  blood-corpusoles  in  cartilage  at  tho  margin  of 
ossification.)    ISupra,  p.  537.] 

Arch./,  Mikr,  Anat^  XXIII.  (1884)  pp.  8(M5. 

Berthold,  v.— Ueber  die  Wkroskopiflelien  Xerkmale  der  wlchtigsten  Fftansen- 
fitsem.    (On  the  miorosoopic  characteristics  of  the  most  important  vegetable 
fibres.) 
[Of.  Vol.  IV.  (1884)  p.  829.] 

Bed,  d.  Zeiischr.  /.  Landwirthsch,  Gewerhe^  1883,  Nos.  3-4. 
ZeUschr.f.  Warenkunde,  1883,  pp.  14-5,  17-8  (16  figs.). 

„        „      Ueber  den  Wkroskopiselien  Haohweis  des  Weiisnmehls  im 
BoggenmeU.    (On  the  microscopical  determination  of  wheat-meal  in  rye- 
meal.) 
[Of.  VoL  III.  (1883)  p.  604.] 

Beil.  z,  ZeU8chr,f.  Landufirthsch.  Oewerbe,  1883,  pp.  1-3  (8  figs.). 

BLOOHVA.NN. — See  Kirchner. 

Bonnet,  R. — ^Knxigefiuwte  Anleitimg  inr  Wkroskopiiehen  Untorsiiehung 
thieilseher  Oewebe.  (Brief  introduction  to  the  microscopi&d  investigation  of 
animal  (issues.)  8vo,  Miinchen,  1884. 

BowEB,  F.  O.,  Vines,  6.  H.,  and  Dteb,  W.  T.  T.— A  Coarse  of  Ftaotioal 
InstiTiction  in  Botany.  Part  I.  Phaneroganus — ^Pteridophyta. 
[Contains: — ^Introductory  Chapters.  I.  Methods  and  Reagents:  A.  Making 
Preparations;  B.  Micro-chemical  Reagents.  IL  Structure  and  Pro- 
perties of  the  Oell :  A.  General  Structure :  B.  Micro-chemistry  of  the 
Coll;  0.  Micro- physics  of  the  Oell,  pp.  1-43.  Practical  Directions  for 
the  Study  of  Types,  pp.  44-226  ;  and  see  tupra,  p.  481.] 

xi.  and  226  pp.,  8vo,  London,  1885. 

Bbun,  J.— FtooM^  de  double  coloration  appUeable  aux  Hndes  mierosoopiques. 
(Method  of  double  staining  for  microscopic  purposes.)    [Supra,  p.  558.] 

Ardi.  Sot.  Fhy$,  et  Nat.,  XUI.  (1885)  pp.  257-60. 

BUtsohlt,  O.— See  Kirchner. 

Carpenteb,  H.  S.,  and  W.  O.  Kicbolbon.— Bzamination  of  Water  for 
Orguiisms.    ISfipra,  p.  560.]  Analyst,  IX.  (1885)  pp.  94-6. 

Oebtbs,  a.— De  Temploi  des  matidres  ooloraates  dans  Tetode  physiologiqne  et 
histologiqne  des  Infuoires  yivants.  (On  the  employment  of  colouring  matters 
in  the  physiological  and  histological  study  of  living  Infusoria.)  ^Supra,  p.  555.] 

Sep.  repr.  CB,  and  M^,  Soc,  Biol,,  1884,  7  pp. 

Cole,  A.  0. — Studies  in  Mieroseopical  Seienee. 

Vol.  III.  Sec.  I.  Part  3,  pp.  9-12.  Formation  of  Oystocarps  in  Bairackosper^ 
mum.  Plate  III.  Batrachospermwn  showing  Oystocarps.  Part  4,  pp. 
13-16.  Structure  of  the  Apothecium  in  Sohrina.  Plato  IV.  Sohrina 
crocea.    V.  S.  of  Thallus  and  Apothecium. 

Sec.  II.  Part  3,  pp.  9-12.  The  Primitive  Otill  and  its  Progeny  (concluded). 
Glands  (in  part).  Plato  III.  Anodon.  T.  8.  of  Organ  of  Bojanus  x  250. 
Part  4,  pp.  13-16.  Glands  (concluded).  Plate  IV.  Liver  of  Lobster 
(Ifomarus  vulgaris).    Tr.  Sec.  X  150. 

Sec  III.  Port  3,  pp.  9-12.  Alveolar  Pneumonia  (concluded).  Plate  III.  8rd 
stage  X  170.    Part  4,  pp.  13-5.    Broncho-pneumonia.    Plate  IV.  x  100. 

Sec.  IV.  Part  3,  pp.  9-12.  Spiders  (conclwUd).  Plate  III.  Jaws  of  Spider 
Epeira  diadema,  female,  X  75.  (Includes  Methods  of  preparation:  (1) 
Cambridge's  process  for  preserving  q>idcr8  entire;  (2)  Method  of  pre- 
paring and  mounting  dissections. 
[**  The  spinneret,  leg,  and  falces  having  been  reepectivoly  removed  from  tho 
spider  are  placed  separately  in  liq.  pot.  for  2^36  hours  ;  then  soaked  in 
water  to  remove  the  potass :  then  placed  in  acetic  acid  (in  which  such 
parts  of  insects,  &c,  may  always  bo  preserved  until  required  for 
mounting);  then  again  soaked  in  water;  then  placed  in  methylated 
ppirit  for  a  short  time;  then  cleared  by  means  of  oil  of  cloves,  and.la&tly 
transferred  to  turpentine,  and  mounted  *  witliout  p^sssure '  in  cells.    Tlie 
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tongue  of  the  spider  oarefnily  dlBBeclod  oat,  forma  an  interesting  prepaia- 
tion.  The  various  parts  of  the  mouth  may  also  be  dissected  and  separately 
mounted,  the  skin  mayl)e  stained  with  carmine  or  logwood,  and  mounted 
in  Canada  balsam,  wbiUt  the  eyes  of  many  spiders,  other  than  the  well- 
known  brilliant  eyes  of  the  jumping  spiders,  may  be  mounted  in  balsam, 
in  cells  as  opaque  preparations,  with  tlie  best  results."] 
Part  4,  pp.  13-6.  Leeches  (in  part).  Plate  IV.  Trans.  Sec.  Mfl^i>in*i 
Loeeh  x  50. 

OultuTS  Xedia  for  Baetsria. 

[Directions  for  preparing  flesh-peptone-gelatin,  and  directions  for  using  the 
gelatin  in  plate-cnlturee  and  test-tube  cultures.] 

Amar,  Man.  Micr,  Joum.,  VI.  (1885)  pp.  55-7, 
from  Joum,  Amer.  Med,  Asaoc, 
Ctbulbkt,  J.  B.— Das  Hsrrensyitems  dsr  Sehnauis  nnd  Obarlippe  von  Oehsen. 
(The  nerrous  system  of  the  muzzle  and  upper  lip  of  oxen.) 
[Contains  methods,  snpra,  p.  555.] 

Zeitschr,  f,  Wiu.  Zool.,  XXXIX.  (1883)  pp.  653-82. 
D.,  E.  T.— GraphiD  Ifieroscopy. 
XVI.  Eggs  of  Vapourer  Moth. 
XVIL  Transverse  Section  of  Spine  of  Echinus, 

Scu-Oossip,  1885,  pp.  73-4  (1  pi.)  pp.  97-8  (1  pL). 
Da VI 8,  J.  J.— A  simple  Cover  Compressor. 

[**  Divide  a  small  cork  transversely  and  cut  a  notch  in  one  end  of  one  of  the 
pieces.  Pass  an  ordinary  stationer's  rubber  elastic  ring  over  the  end  of  the 
slide ;  put  the  piece  of  cork  under  it,  the  ring  resting  in  Uie  notch ;  then 
draw  it  along  until  the  under  side  of  the  ring  will  rest  under  the  point  to 
which  the  pressure  is  to  be  applied^  then  lower  the  cork  on  the  cover. 
If  more  pressure  is  desired  a  second  ring  mav  be  placed  over  the  first. 
Pieces  of  cork  of  different  lengths  give  more  or  less  pressure,  and  those  of 
different  diameters  spply  it  over  more  or  less  space.  The  slides  can  be 
laid  away  side  by  side."] 

The  Microscope,  V.  (1885)  p.  36. 

D  E  D E  8;  E.^Das  Beinigen  nnd  Friipaiiran  von  IMatomaoeen-lCateriaL  (Cleaning 
and  preparing  diatom  material.)    IPosf] 

Hedungia,  XXIV.  (1885)  pp.  49-66. 
DoLLET,  C.  8.— Preservation  of  Jelly-flshss  at  the  Naples  Zoological  Stations. 
[Statement  of  the  results  obtained  by  Signer  Lo  Bianco,  but  no  description  of 
the  method.] 

Science,  V.  (1885)  p.  272. 
D  YBB,  W.  T.  T.— See  Bower,  P.  O. 

E  H  B  L 1 0  H. — [Susceptibility  of  the  different  tissues  to  colouring  matters.] 
[Supra,  p.  554.] 

Nature,  XXXI.  (1885)  pp.  547-8  (Beport  of  Proceedings  of 
Berlin  Physiological  Socie^,  27th  February,  1885.) 
Etti. — Verhalten  von  Tannin  nnd  Eiohenrindegerbsiinre  gegen  versdiiedene 
Beagentien.    (Behaviour  of  tannin  and  quercitannic  acid  with  different  re- 
agents. Bor.  Deutsch,  Chem,  Qesell.,  1884,  No.  13. 
E  w  A  R  T,  J.  C,  and  J.  D.  Matthew  s.— Directions  for  the  examination  of  Amasba^ 
Paramecium,  Vorticella,  Hydra,  Lumbricus,  Birvdo,  Asterias,  and  Echinus. 

4to,  Edinburgh,  1885,  32  pp. 

Etferth,B. — ^Bie   einfschsten  Lebensformen  des  Thier-  u.    Pflanssnreiches. 

Haturgesohiohte  dsr  Xikroskopischen  SUsswasserbewohner.     ^The  simplest 

forms  of  life  in  the  animal  and  vegetable  kingdoms.    Natural  history  of  the 

microscopical  inhabitants  of  fresh  water.) 

2nd  ed.,  130  pp.  and  7  pis.,  4to,  Braunschweig,  1885. 

Fabre-Dohebgue,  p.— Note  snr  les  Bhiiopodes  et  les  Infosoires  des  eanx  de 
Toulouse,  lenr  r^olte  et  leur  preparation.     (Note  on  the  Bhizopods  and 
Infusoria  of  Toulouse,  their  collection  and  preparation.) 
[Describes  principally   M.  Certes^  methods.     Also  a  current  apparatus, 
supra,  p.  526.] 

Buil.  Soc.  D'Bist  Nat  Toulouse,  XVIII.  (1885)  pp.  152-88. 
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Fbanootte;  P.-^TablMraz  synoptiqiiM  reprisentant  lei  prtneipalM  numipnlft- 
tiona  dani  les  laboratoirM  d'histologie  et  d'anatomie  oomparee.  (Synoptical 
tables  of  the  principal  prooesses  in  hiBtological  and  comparatiYe  anatomy 
laboratories.) 

Bull  Son.  Belg,  Mior,,  XI.  (1885)  pp.  134-42.    Extracted  from 
the  anther's  '  Mannel  de  Technique  Mlcroecopiqne/  in  the  press. 
Gierkef  H, — Staining  Tissnes  in  Microscopy.  I,  II. 

[Tranal.  by  Prof.  W.  H.  Seaman  from  •  Zeitschr.  f.  Wiss.  Mikr.*] 

Amer,  Mm,  Micr,  Joum.,  VI.  (1885)  pp.  65-8  and  76,  89-94. 
Grant,  F. — ^Xicroseopieal  Staining— Xoxinting  Bacteria. 

[Description  of  "  methods  with  reference  to  sputum  in  particolar,  but  also 
with  reference  to  bacteria  or  Schizomycetes  generally.'^ 

Engl.  Mech.,  XLI.  (1885)  pp.  212-4. 

Habrison,  W.  J. — Simple  Xethods  of  making  Lantern-slides. 

[Includes  "  pictures  of  what  one  has  actually  seen  .  .  .  through  .  .  .  the 
Microscope."] 

Knowledge,  VH.  (1885)  pp.  284-5,  326. 

Hay,  O.  p. — Some  Anatomioal  and  Histologioal  Xethods. 

[1.  Modification  of  Semper's  method  of  making  dry  preparations.  2.  A 
method  of  making  double  injections  for  dissecting  purposes.  3.  A  method 
of  producing  double  injections  for  histologicalpurposes.    Post.'] 

Amer.  Ifatural.,  XIX.  (1885)  pp.  526-9  (1  fig.). 

HoLL,  M.—Tolu  statt  Chloroform  bei  Farafflneinbettnng.  (Tolu  instead  of 
chloroform  in  paraffin  imbedding.)    [Supra,  p.  541.] 

Zool.  Ameig.,  VIII.  (1885)  pp.  223-4. 
I  BIZ  A,  L.  ^.—[Gelatine-glycerine  as  a  substitute  for  Canada  balsam.] 

IPost.}  An.  Soc.  Espafl.  Hist.  Nat.,  XIV.  (1885)  Actas,  pp.  12-15. 

Jenkins,  A.  E. — Hew  methods  of  Work.    ( /n  part.) 

[Lavdowaky's  *  Myrtillus,'  vol.  iv,  p.  652,  and  Heidenhain's  HaBmatotylin, 
ante,  p.  158.] 

The  Microscope,  V.  (1885)  pp.  85-7. 

Kaatzeb,  p. — ^Die  Technik  der  Spntum-Untersuchung  auf  Tnberkel-Baoillen. 
(The  technics  of  the  investigation  of  sputum  for  tubercle-bacilli.) 

2nd  ed.,  15  pp.,  8yo,  Wiesbaden,  1884. 

KiBCHNER,  Bloohhann,  and  BOtsohli. — ^Die  Kikroskopische Fflanian-  nnd 

Thierwelt  des  SUsswassers.    Theil  I.   Die  Xikroskopisohe  Pflansanwelt  des 

Stisswassers.    (The  microscopical  vegetable  and  animal  world  of  fresh- water. 

I.  The  microscopical  vegetablu  world  of  fresh-water). 

56  pp.  (4  pis.),  4to,  Braunscliweig,  1885. 

Klein,  E. — ^Kiero-organisms  and  Disease.    An  introduction  to  tlie  study  of 
specific  micro-organisms. 
[Contains  chapters  on  **  Microscopic  examination,'*  "  Preparation  of  culture 
material,"  **  Vessels  and  instruments  used  in  cultivation,"  *'  Methods  of 
insulatiun,"  &c] 

2nd  ed.,  xii.  and  201  pp.,  116  figs.,  8ro,  London,  1885. 

E  ONI  NOR,  L.  DE. — ^Bssais  mierochemiques  par  voie  sdche,  prooede  de  Bnnsen. 
Besnme  A  Tusage  des  Laboratoires  d'lnsdnetion.  (Microchemical  a>>8ays  by 
tbe  Bunscn  dry  metbod.    Bi^umi  for  the  use  of  laboratories.) 

7  pp.  and  table,  8vo,  Li^ge,  1885. 

Matthews,  J.  D.— See  Ewart,  J.  G. 

MoCalla,  a. — The  Working  Session. 

[Bemarks  on  its  usefulness— also  in  reply  to  tbe  criticisms  on  his  claim  to 
be  the  originator  of  it,  ante,  p.  366.] 

T/ie  Microscope,  V.  (1885)  pp.  77-81  and  89. 
^'Medioinje  Dootob."— Xonnting  Bacteria. 
[Oommt* nts  on  F.  Grant's  note,  supra.l 

E'lgl.  Mech.,  XLI.  (1885)  p.  238. 

Meyeb,  a. — Ueber   die  Xikroskopisohe  Unteriuchnng  von  Fflanisnpulvam, 

speciell  Hber  dem  Naehweis  von  Bnohweiienmehl  in  Ffeibrpnlver  uad  tlber 

'^  Untersoheidnng  des  Xaismehles  von  dem  Bu?hwelienmehle.    (Ou  the 


5C6    summahy  of  cubrent  besearohes  relating  to 

micrcMcopioal  investigaticm  of  vegetable  powdcn,  especially  with  regard  to  the 
detection  of  buckwheat  flour  in  pepper  powder,  and  on  the  dificrimination  of 
maize  flour  from  buckwheat  floor.)    [^upra,  p  5i52.] 

Arch,  </.  Pharm,^  CGI.  (1883)  p.  912. 
MiCBBLBON,   P. — ^Ueber  die  Yerwerthimg   der    Siure-fdeluiiifilrbung   (naeh 
Woigert)  fttr  dennatologiMhe  Zweeke.    (On  the  application  of  Weigf^'s  acid 
fuchsia  staining  in  dermatology.) 

M(mais9ckr,  /.  Tprakt,  Dermatol, y  11.,  Ko.  12. 
MoJBiBOYics  Y.  MojsyIr,  A. — Leltfsden  bei  loologiseh-iootomisdien  Frapi^ 
lirilbungen.    (Guide  to  zooloncal-zootomical  preparation.) 

2nd  ed.,  xii  and  259  pp.,  127  figs.,  8yo^  Leipzig,  1885. 
Nblbon,  E.  M.^Dr.  Koeh's  Comma  Baeillns. 

[Denial  of  the  suggestion,  anUt  p.  883,  that  Brittain  and  Swayne  disooYered 
this  thirty-flye  years  ago.  The  art  of  staining  micro-organisms  was  then 
unknown,  and  the  **  microeoopy  "  of  that  day  oould  not  haYo  been  equal 
to  the  occasion."] 

Engl  MecL,  XLL  (1885)  p.  82. 
Nbyills,  J.  W. — Cryitalfl  for  the  Polaiisoopa. 

[Remarks  on  their  instability.]  SoL-Qotgip,  1885,  p.  115. 

Nicholson,  W.  O.— See  Carpenter,  H.  B. 

Otto.  J.  O. — ^Vntersuohimgen  Hber  die  Blnt-KSrperehennhl  nnd  dem  Hiimo- 
globin  Gehatt  des  Blutes.  (Researches  on  the  nnmber  of  blood-coipusdes  and 
the  amount  of  h»moglobin  in  the  blood.) 

Arch,  f,  d,  Oeaammt,  Fhjisiol.,  XXX YI.  (1885)  pp.  12-72  (6  figS-X 
Pellbtan,  J.— 8ur  Temploi  du  bamne  de  Toln  pour  les  preparations  da  DIif 
tom^es.    (On  the  employment  of  balsam  of  tolu  for  diatom  preparations.) 
[Oopy  of  M.  Amann's  note,  ante,  p.  353,  and  caution  against  using  Toln.] 

Joum,  de  Microgr,,  IX.  (1885)  pp.  131-2. 
PergenB*t  Pioro^annine.    ISupra,  p.  558.] 

Amsr.  Natural,,  XIX.  (1885)  p.  428. 
from  Carnoy*8  Biologie  Ceiiuiatre,  1884,  p.  92. 

Q  u  B  s  V,  J.  W.-— p<  Stratena  "  (glue  made  flnid  by  the  addition  of  a  small  quantity 
of  acetic  or  nitric  acid)  recommended  for  protecting  slides  against  the  oil  of 
immersion  lensea,  and  as  a  cell-sultetance  and  finish  for  objects  moauted  in 
Yarious  oily  media.] 

Mkr.  BvUeim,  U,  (1885)  p.  12. 
BiBBBRT.^Ueber  SpaltpilifiLrbuiig  mit  Dahlia.    (On  staining  SchizomyoeteB 
with  dahlia.)    ISupra,  p.  558.] 

Verh,  Nat,  Ver.  Freuss,  Rheinl,  u,  Westfalene^  XLI.  (1884)— SB.  pp.  244-5. 

Salmon,  D.  £.,  and  T.  Smith. — Koeh's  method  of  isolating  and  eultiYating 
Baetexia,  as  used  in  the  Laboratory  of  the  Bursan  of  Animal  Industry,  Bept 
Agriculture.  Amer,  Afon.  Micr,  Joum,^  VL  (1885)  pp.  81^. 

Sattbbth WAITS,  T.  E.— llaniul  of  Histology  and  Histological  Xethoda, 

2nd  ed.,  8yo,  New  York,  1884. 
Seaman^  W,  IT, —  See  Gierke^  H, 

S  L  A  0  K,  H.  J. — ^Pleasant  Hours  with  the  Kiorosoope.    [Molecular  motion.] 
[Seeds  and  Carter's  box  of  seeds  for  the  Microscope.] 

Knowledge,  VU.  (1885)  pp.  318-9,  408-410  (2  figs.). 
Smith,  T.— See  Salmon,  D.  £. 

SoLLA,  R.  F. — Ueber  swei  wahrscheinliche  IQkrochemisehe  Beaetionen  auf 
SehwefelcyanallyL  (On  two  probable  micro-chemical  reactions  of  sulphocya- 
nate  of  allyl. )  Bot,  Centralbl,,  XX.  (1884)  pp.  842-5. 

Stowbll,  G.  H.— The  Student's  Manual  of  Histology. 

3rd  ed.,  870  pp.,  8yo,  Ann  Arbor,  1885. 
[Stowbll,  0.  H.,  and  L.  R.]. — **  Anything  to  win." 

[Polemical  remarks  on  the  controYersy  as  to  White  Zinc  cement] 

The  Microscope,  Y.  (1885)  pp.  88-9. 
Tjbmann. — ^Untersuchung    des    Wassers    auf    entwicklungsfiihige     Xikro- 
organiimen.  (Investigation  of  Water  for  Micro-organisms  capable  of  deYeloping.) 
[Supra,  p.  560.] 

Verhandl.  Deutsch,  Oesell,  /.  ojentl,  Gesundsheitsplege  zu  Berlin,  1883. 
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ToLDT,  C— Lehrbiuh  dor  Oewebelehn  mit  vurmygwdier  BerttoUolitigimg  det 
immiehlifthen  Kilrpm.    (Text-book  of  Histology,  with  special  referenoe  to  the 
Human  Body.)         2iid  ed.,  xiv.  and  679  pp.  (195  figs.),  8vo,  Stattgart,  1884. 
Yetillabt,  M. — ^Mathod  of  Analyiii  of  Fibres,  Tissues,  fto. 

[Armngement  in  tabular  form  of  the  more  prominent  characteristics  which 
distinguish  twenty  fibres  from  each  o^fir.) 

Amer,  Mon.  Micr.  Joum.,  VI.  (1885)  pp.  47-52, 

from  £tudes  sw  i«8  Fibres. 
Vines,  B.  H.— See  Bower,  F.  O. 

VoBOB,  C.  M.— The  Working  Session  of  the  Afnarfn^n  Soeietj  of  Xleroseopists. 
[Scheme  of  work  for  demonstration  at  the  next  Session,  under  twenty-four 
heads.] 

Amtr,  Man.  Micr.  Joum^  VI.  (1885)  pp.  S44ft. 
The  Microscope^  V.  (1885)  pp.  40-1. 
Waltbbs,  H.  a.— a  Vet  for  Xioroseopists.    ISuproy  p.  535.] 

Sci.'Oossfp,  1885,  pp.  78-& 
Whitney's  (J.  R)  Preparations  of  Plant-hairs. 

Amer.  Mon.  Micr.  Jbum.,  VI.  (1885)  p.  58. 
WiBNAOK,   L. — ^Anleitimg  inr   Erkennnag   orguiisoher  nnd  nnorgaiiisoher 
Beimengonffen  im  Boggen-  xmd  WeiBemnehL    (Introduction  to  the  reoognition 
of  organised  and  unorganized  admixtures  with  rye-flour  and  wheaten-flour.) 

64  pp.  and  2  pis.,  8yo,  Leipzig,  1884. 

WoBMLBT,  T.  G. — Xioro-Chemistry  of  Poisons,  including  their  physiological, 

pathological,  and  legal  relations,  with  an  appendix  on  the  detection  and 

microscopic  discrimination  of  blood,  adapted  to  tiio  use  of  the  medioal  jurist, 

physician,  and  general  chemist. 

2nd  ed.,  784  pp.,  17  pis.  and  1  table,  8vo,  Philadelphia,  1885. 


(    568    ) 


PROCEEDINGS  OF  THE  SOCIETY. 


Mektino  of  8th  Apbil,  1885,  at  Kino's  Gollbgb,  Stbamd,  W.C, 

TBM    PrBBIDBNT    (tHK    BsT.    Db.    DaLLINGKB,    F.B.S.)     IN     thb 

Chaib. 

Tl  e  Minntes  of  the  meeting  of  11th  March  last  were  read  and 
confirmed,  and  were  signed  by  the  President. 

m 

The  List  of  Donations  (exclusive  of  exchanges  and  reprints) 
received  since  the  last  meeting  was  submitted,  and  the  thanks  of  the 
•Society  given  to  the  donors. 

Slides  (6)   of   Diatoms  (Stephanodiscus  Niagara),  showing  From 

filameDintifl  projeotions       Mr.  H,  Mills. 

Lee,  A.  B.,  The  Microtomist's  Vade-mecum,  pp.  vii.  and  424. 

8yo,  London,  1885        The  Author, 

Slides  (3)  of  Mentzelia  Floridana,  Solanum  verbaacifolium^  and  a 
Fungus  from  an  account-book  which  had  been  in  a  fire- 
proof vault  for  seyeral  years       Mr,  H,  W,  Fuller. 


Mr.  Crisp  referred  to  Schieck's  Bevolver  MicroEcope  exhibited  in 
December  1883,*  in  which  a  drum  revolved  beneath  the  objective 
with  the  objects  arranged  on  the  periphery,  so  that  by  turning  that 
drnm  they  were  brought  successively  into  view.  The  novelty  of  that 
Microscope  was  challenged,  and  one  on  a  similar  principle  was  pro- 
duced, made  nearly  sixty  years  earlier  by  T.  Winter,  which  was 
considered  to  be  the  earliest  of  all  such  forms.')'  It  now  appeared, 
however,  that  the  latter  had  been  anticipated  by  one  made  two  centuries 
ago.  This  was  proved  by  a  description  and  illustration  of  the 
instrument  which  appeared  in  an  old  Italian  book,  without  title-page, 
which,  together  with  a  model,  was  handed  round  for  inspection. 
The  first  page  commenced,  **Nuove  Inventionidi  tubi  ottici  dimostrate 
neir  Accademia  Fisico-matematica  Bomana,  I'Anno  1686"  {supra^ 
p.  518.) 

Mr.  Beck  said  that  an  interesting  portion  of  the  instrument  was 
the  spring  which  was  used  for  adjusting  the  focus  of  the  lens,  because 
that  was  the  subject  of  a  patent  which  had  been  taken  out  about 
fifteen  years  ago. 

Mr.  H.  0.  Madan  exhibited  the  form  of  polarizing  prism  recently 
suggested  by  M.  Bertrand  in  the  Comptes  Bendus,^  and  also  described 
in  the  Journal.§  He  thought  it  would  interest  the  Fellows,  as  it  was 
almost  the  only  one  which  had  yet  been  seen  in  this  country,  added 
to  which  it  was  always  more  interesting  to  see  a  thing  in  the  flesh 
than  merely  to  read  a  description  of  it.  The  principle  of  the  con- 
struction of  this  prism  was  known  to  Jamin  as  long  ago  as  1869,  and 

'*'  See  this  Journal,  iv.  (1884)  p.  112. 
t  Ibid.,  p.  115. 

X  Ctimptes  Rtndus.  xcix.  (1884)  pp.  538-iO. 
§  Vol.  iv.  (1884)  p.  965. 
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it  had  been  more  lately  (1884)  described  by  Feussncr ;  but  the  credit 
to  which  Bertrand  was  entitled  was  in  the  use  of  a  cement  which  had 
the  high  refractive  index  of  1  *  66.  The  great  advantage  which  this 
prism  possessed  over  the  Nicol  prism,  apart  from  its  cost,  was  in  the 
larger  field  which  it  was  possible  to  obtain.  One  defect  in  the  prism 
arose  from  the  great  density  of  the  glass,  which,  being  due  to  the 
large  percentage  of  lead  which  it  contained,  made  it  very  apt  to  get 
tarnished.  He  suggested,  as  an  effectual  preventive  of  this  evil,  that 
a  piece  of  thin  microscopic  glass  should  be  cemented  upon  each  end, 
which,  by  keeping  off  the  air,  would  entirely  preserve  the  surface 
without  impairing  the  efficiency  of  the  prism  in  any  way. 

Mr.  Madan  also  exhibited  another  form  of  polarizing  prism,  which 
was  a  modification  of  Ahrens's  double-image  prism,  made  by  including 
a  thin  film  of  air.* 

The  President  said  the  Society  was  much  indebted  to  Mr.  Madan 
for  these  details,  which  showed  a  great  amount  of  ingenuity. 

Mr.  Cheshire  said  it  was  of  course  of  great  value  to  be  able  to  get 
such  a  large  field  as  in  Mr.  Madau's  modification  of  Ahrens's  prism, 
but  it  occurred  to^him  that  there  must  be  a  considerable  loss  of  light 
in  the  case  of  the  ordinary  ray  in  passing  from  the  first  prism  into 
the  air  space. 

Mr.  Madan  said  no  doubt  there  was  a  loss  of  light  in  this  case  ; 
but  this  was  a  disadvantage  which  the  prism  suffered  in  common  with 
Foucault's  and  other  prisms.  Something  must  necessarily  bo  sacri- 
ficed to  obtain  greater  advantages  in  other  directions.  He  thought 
that  as  regarded  light  Bertrand's  was  certainly  more  effective. 


Mr.  Dowdeswell  exhibited  some  septic  microbes  from  high  alti- 
tudes, and  detailed  experiments  by  M.  Freudenreich  as  to  bacterial 
germs  found  at  various  heights,  notably  upon  the  Niesen,  at  an  eleva- 
tion of  about  7600  ft.     (Of.  supra,  p.  611.) 

The  President  regarded  every  addition  to  their  knowledge  in  this 
direction  as  being  of  the  utmost  value,  and  remarked  that  everything 
pointed  to  the  necessity  of  a  thorough  working  out  of  the  correlation 
of  the  whole  of  the  specific  forms.  When  that  was  done  they  would 
have  gone  a  long  way  nearer  towards  the  solution  of  the  problem  of 
their  connection  with  epidemic  disease. 

Dr.  Maddox  said  he  had  been  in  correspondence  with  M.  Freu- 
denreich for  some  time,  from  whom  he  obtained  the  specimens  of  the 
organism,  and  was  glad  to  learn  from  Mr.  Dowdosweirs  careful  ex- 
amination that  it  was  only  a  septic  organism,  and  not  a  pathogenic 
form.  Great  pains  bad  been  taken  in  carrying  out  these  observations, 
as  would  be  seen  from  the  fact  that  all  the  apparatus  had  to  be  carried 
up  high  mouutains.  It  was  found  that  the  tubes  originally  provided 
were  difficult  to  use,  and  M.  Freudenreich  had  substituted  ground  caps 
for  the  narrow  end.  He  (Dr.  Maddox)  had  suggested  to  him  a  form  of 
bottle  which  he  thought  would  fulfil  all  the  required  conditions  and 
be  also  portable.     This  bottle  had  a  cap  fitting  hermetically  over  the 

•  A'ol.  iv.  (1884)  p.  965. 
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neck,  in  wbich  ootton  or  glass  wool  was  placed,  and  two  tubes  were 
drawn  ont  from  the  neck,  one,  also  plugged,  provided  for  the  purpose 
of  aspiration,  the  other  for  removing  or  supplying  the  contents  for 
cultivation.  The  time  required  for  aspirating  a  large  quantity  of  air 
was  also  found  to  be  inconveniently  great,  so  that  an  apparatus  made 
on  the  principle  of  a  steam  injector  was  used,  which  was  capable  of 
drawing  over  2000  litres  of  air  in  an  hour  if  required.  By  means 
of  a  diagram  the  method  of  charging  the  cultivation  tubes  with  the 
contents  of  the  bottle  was  explained.  Dr.  Maddox  said  he  had 
suggested  to  Dr.  Miquel  the  use  of  a  small  captive  balloon  for 
carrying  some  of  his  '^  nutritive  paper  "  for  the  purpose  of  obtaining 
atmospheric  germs  at  definite  high  altitudes  from  given  localities. 

Mr.  J.  Mayall,  jun.,  reverting  to  the  model  of  the  old  Micro* 
scope  exhibits  by  Mr.  Orisp  at  an  earlier  period  of  the  meeting, 
asked  if  there  was  any  means  of  fixing  the  date  when  it  was  made,  as 
he  thought  it  would  be  very  interesting  if  they  could  do  so  with 
certainty. 

Mr.  Orisp  said  there  was  no  difficulty  in  fixing  the  exact  date. 
Agreeing  in  the  suggestion  of  Mr.  Madan  that  it  was  much  better  to 
see  a  thing  in  the  flesh,  he  had  last  month  ordered  the  Microscope  to 
be  made,  and  it  was  delivered  that  night.  The  workman  deserved 
all  credit  for  the  skilful  manner  in  which  he  had  manufactured  so 
deceptive  a  piece  of  antiquity ;  even  the  paper  on  the  drum  was  200 
years  oil 

Mr.  A.  D.  Michael  gave  a  summary  of  his  paper  on  "  New  British 
OribatidcB  "  {tupra,  p.  885). 

Mr.  Crisp  described  some  very  interesting  experiments  by  Dr. 
Nussbaum  and  Dr.  Qraber  on  ihe  artificial  division  of  infusoria 
{supra,  p.  472).  

Mr.  C.  H.  Kain's  letter  was  read  as  follows: — 

^'  In  the  report  of  the  last  meeting  of  the  Society  I  notice  that  a 
note  from  Dr.  Qray  was  read,  warning  members  against  the  use  of 
tolu  as  a  mounting  medium  on  account  of  its  tendency  to  form 
crystals.  I  believe  I  was  the  first  to  call  attention  to  tolu,  and 
therefore  it  may  not  be  inappropriate  for  me  to  say  a  word.  At 
first  I  had  the  same  difficulty  as  Dr.  Gray.  Indeed,  styrax  is  also 
likely  to  produce  crystals.  There  is,  however,  an  easy  way  of 
obviating  the  difficulty  in  the  case  of  tolu,  viz.  by  dissolving  out  the 
cinnamic  acid.  Tolu  is  not  soluble  in  benzole,  but  cinnamic  acid  is. 
I  have  found  that  by  digesting  the  coarsely  powdered  gum  in  benzole 
for  a  few  days  the  cinnamic  acid  is  removed.  After  pouring  off  all 
the  liquid  possible,  fresh  benzole  should  be  added  and  allowed  to 
remain  a  day  or  two.  After  pouring  off  this,  the  rest  of  the  benzole 
should  be  evaporated,  and  the  tolu  then  dissolved  in  chloroform  and 
filtered ;  it  is  then  ready  for  use.  It  is  best  to  use  heat  in  moimtiug, 
BO  that,  when  finished,  the  medium  is  nearly  or  quite  hard.     The 
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greatest  objection  to  the  use  of  tola  is  its  colour.  By  this  mail  I 
send  three  slides  of  Navicula  rhtmboides  and  TabeUaria  fenestratciy 
monnted  respectively  in  Canada  balsam,  styrax,  and  tolu.  That  in 
toln  was  monnted  October  11th,  1884,  and  fails  to  show  any  signs  of 
crystallization  as  yet ;  indeed,  I  have  had  no  difficulty  with  crystals 
since  nsing  the  process  I  have  mentioned." 

Mr.  Crisp  referred  to  some  of  the  differences  of  opinion  having 
arisen  from  the  different  meanings  which  were  attached  to  the  term 
benzole.  What  was  here  understood  by  that  name  appeared  to  be 
different  from  the  substance  so  called  in  America. 

Mr.  Michael  said  he  had  been  trying  experiments  with  some  of 
these  substances  lately,  and  perhaps  could  throw  a  little  more  light 
on  the  matter.  He  found  that  there  was  a  great  deal  of  difference  in 
the  gums,  and  that  different  samples,  obtained  from  perfectly  reliable 
sources,  acted  very  differently  under  similar  conditions.  One  sample 
of  styrax,  for  example,  would  dissolve  perfectly  in  benzole,  whilst 
another  would  not  do  so.  He  thought  this  might  also  be  the  case 
with  some  others  ;  but  if  the  tolu  was  prepared  carefully  by  boiling 
in  distilled  water,  to  get  rid  of  whatever  acid  it  might  contain,  he 
believed  it  might  be  reduced  to  a  state  in  which  it  would  give  very 
little  trouble  afterwards  by  crystallization. 


Mr.  Crisp  called  attention  to  the  alteration  of  the  contents  on  the 
wrapper  of  die  Journal,  which  now  contained  the  names  of  all  the 
authors.  The  credit  of  this  was  due  to  Mr.  Walter  Heape,  of  Cam 
bridge,  and  he  thought  the  alteration  would  be  found  an  obvious 
improvement  in  facilitating  reference  to  any  paper.  He  had  also 
taken  the  opportunity  of  adding  the  headings  of  the  classification, 
and  had  included  all  the  papers  of  the  bibliography  of  which  any 
abstract  was  given,  as  he  found  these  were  oftoi  passed  over  un- 
noticed. To  meet  a  point  which  had  given  not  a  little  trouble  with 
some  authors,  their  names  would  in  future  have  Mr.,  M.,  Herr,  &c., 
prefixed. 

Mr.  H.  Mills*B  note  was  read  as  follows : — 

''  I  send  six  slides  of  Stephanodiscui  NiotgarcB^  showing  filamentous 
projections  on  the  margin  of  the  diatom. 

^  During  the  last  ten  or  twelve  years  I  have  given  attention  to 
the  examination  of  these  organisms,  but  am  still  at  a  loss  to  determine 
what  they  are,  or  the  purpose  they  serve  (if  any)  in  the  economy  of 
the  diatom.  If  found  attached  in  the  same  manner  to  any  of  the 
diatoms  that  have  motion,  we  might  conclude  at  once  that  they  were 
for  the  performance  of  that  function,  but  occurring  as  they  do  on 
these  discoids,  which  have  no  motion,  it  is  difficult  to  suggest  any- 
thing that  is  probable.  We  find  many  of  the  diatomace»  in  our 
water-supply,  none,  however,  having  these  attachments  but  8.  NiagarcB^ 
and  perhaps  a  few  CydoteUcB  or  other  small  discoids.  The  8*  NiagarcB 
are  found  in  great  abundance  during  the  winter  months,  and  for 
several  years  past  I  havo  found  the  filaments  most  abundant  in 
January,  at  which  time  the  diatoms  can  be  taken  almost  free  from 
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foreign  matter.  The  past  January  has  been  nnosnally  stormy,  and 
the  water  consequently  roily,  while  the  filaments  are  not  as  well 
developed  as  in  some  former  years. 

"  Five  of  the  slides  are  mounted  dry,  as  the  filaments,  with  rare 
exceptions,  cannot  be  seen  in  water.  Slide  No.  6  contains  a  drop  of 
water  with  the  diatoms,  as  caught  from  a  small  stream  from  the  faucet 
in  a  muslin  bag.  The  extreme  tenuity  and  hyaline  character  of  the 
filaments  are  the  greatest  hindrance  to  a  more  perfect  examination  of 
them.  They  are  seen  to  best  advantage  with  a  strong  light  and  dark 
background  illumination  ;  sunlight  adding  much  to  the  effectiveness 
of  the  observation.  In  slide  No.  1,  using  2/3  in.  or  3/4  in.  objective, 
may  be  seen  how  regularly  the  filaments  arrange  themselves  on  the 
slide ;  frequently  those  of  one  diatom  crossing  those  of  another,  all 
maintaining  a  radial  position  with  some  degree  of  preciseness.  This 
fact  alone  would  indicate  a  substance  very  different  in  character  from 
the  mycelium  threads  of  an  ordinary  fungus. 

<<  When  the  diatom  is  examined  edgewise,  that  is,  in  front  view, 
ihe  filaments  can  be  seen  to  proceed  from  near  the  line  of  snture,  but 
whether  from  the  internal  contents  of  the  frustule  or  from  the  ring 
of  the  diatom  I  am  unable  to  determine.  If  from  the  ring,  I  have 
thought  they  might  be  siliceous,  although  recent  experiments  show 
that  they  are  consumed  by  the  heat  of  an  alcohol  lamp.  A  drop  of 
water  containing  a  few  of  these  diatoms  placed  on  a  slide  and  allowed 
to  evaporate  under  the  Microscope  is  interesting,  and  displays  a  phe- 
nomenon not  shown  by  any  other  diatoms  that  I  am  aware  of.  As 
the  line  of  evaporation  proceeds  on  the  slide,  the  diatoms  frequently 
disappear  instantly  ;  in  some  cases  leaving  the  filaments  attached  to 
the  glass,  while  in  other  cases,  where  there  is  but  little  foreign  matter 
to  interfere,  they  may  be  found  beyond  the  extent  of  the  drop,  with 
the  filaments  spread  out  as  radially  as  if  placed  so  artificially.  If 
the  diatoms  stand  long  enough  for  the  water  to  become  sour,  the 
filaments  fall  off,  and  may  be  seen  scattered  about  the  slide,  as  in 
No.  2.  In  some  of  the  slides  may  be  seen  a  few  small  discoida 
without  spines,  which,  when  alive  in  the  water,  seem  to  possess 
power  to  repel  every  light  body  from  contact  with  them,  so  that  a 
distinct  transparent  annulus  as  wide  as  the  diameter  of  the  diatom  is 
presented.  A  little  blueing  placed  in  the  water  under  the  cover-glass 
makes  this  more  noticeable  (see  Amer.  Mon.  Micr.  Journ.,  ii.  (1882) 
p.  8).  This  year  I  have  noticed  for  the  first  time  that  these  small 
diatoms  when  dry  have  several  small  projections  which,  if  in  motion, 
would  seem  to  be  sufficient  to  form  the  annulus.  In  some  cases  the 
long  filaments  of  S>  Niagarce  have  the  appearance  of  being  branched. 
My  opinion  is  that  it  is  merely  an  overlapping." 

Mr.  Bennett  said  that  having  examined  Mr.  Mills's  slides,  he 
thought  there  was  hardly  sufficient  evidence  that  ihe  filaments  were 
part  of  the  diatom ;  they  had  more  the  appearance  of  epiphytic  growths. 

Mr.  Badcock  said  Mr.  Mills's  specimens  were  different  from  those 
which  he  had  exhibited  on  a  former  occasion  as  occurring  upon  Suri- 
rella  hifrons  at  Eeston.  These  appeared  to  him  to  have  a  distinctly 
pseudopodal  character,  having  movements  very  much  like  an  amoeboid 
elongation  and  contraction,  whereas  these  now  shown  very  much 
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roBombled  the  seta  of  Actinopkryt.  The  qneation  in  both  cftsea  was 
whether  the;  represented  itnimal  life  as  heing  prolongations  &om  the 
inner  protoplasm. 

Mr.  Hardy  was  glad  to  h^  able  to  corroborate  what  Mi.  Bodoock 
had  stated  with  reforenca  to  the  oilia  npon  Sttrirella,  having  obBerred 
them  himself  independently  on  some  of  the  Bame  gathering.  He  was 
not  able  to  make  out  anything  like  ciliary  movement,  but  should  say 
that  they  were  not  of  a  saroodic  natnre. 

Dr.  Wallicb  eoid  there  was  a  complete  analogy  between  the  apeci- 
mens  now  shown  and  some  which  be  exhibited  about  twenty  years 
ago,  to  which  be  gave  the  name  of  CoKiiwdUcu*  Sol.  He  found  his 
specimens  in  the  ^dian  Ocean,  and  they  were  described  and  figured 
at  the  time  in  the  Society's  Journal.*  In  the  case  of  the  Eeeton 
diatoms,  he  took  them  to  he  Epizoa,  and  thought  that  Mr.  Hodson, 
writing  from  AuBtralia,  referred  to  preciaely  the  same  forms;  bnt 
they  were  also  distinctly  epizootic.  In  the  case  before  them,  there 
wae  no  (jnestion  in  bis  mind  abont  their  being  a  portion  of  tho  or- 
ganism itself,  there  being  distinct  apertures  ronnd  the  Talres  from 
which  they  were  given  off.  He  was  now  engaged  in  going  over  the 
slides  which  he  presented  to  the  Society,  and  fonnd  that  all  these 
epecimoDs  were  amongst  them  still. 

Xr.  0.  C.  Karo^  remarked  on  an  examination  he  had  recently 
made  of  tho  saliva  in  a  cose  of  hydrophobia.    The  patient,  a  boy  12 


years  old,had  been  bitten  two  months  before  any  symptoms  appeared. 

He  was  then  brought  to  the  Middlesex  Hospital,  where  he  died  tho 
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day  after  admission  with  all  tlie  usual  symptoms  and  agonizing  tor- 
tures of  this  horrible  disease.  An  attempt  to  administer  chloroform 
was  made  during  one  of  the  violent  paroxysms  towards  the  end  of  the 
case,  and  about  two  drachms  of  saliva  collected  in  a  clean  tube  as  it 
dribbled  from  the  mouth.  Some  covers  were  prepared  in  the  usual 
manner,  stained  with  gentian  violet,  and  mounted  in  xylol-balsam. 
The  specimens  presented  the  following  characters : — Epithelium  in 
largo  quantities,  most  of  the  cells  crowded  with  micrococci ;  bacilli 
of  various  lengths,  and  very  variable  in  diameter,  some  being  thick 
and  others  extremely  slender.  A  few  showed  evidence  of  spore  for- 
mation, and  were  surrounded  by  a  capsule.  Micrococci  abundant,  in 
masses ;  diplococci,  and  short  chaplets.  Mr.  Earop  also  exhibited  ja 
drawing  of  the  Bacilli  (see  fig.  133). 


Mr.  J.  Hayall,  jun.,  exhibited  the  diamonds  belonging  to  the  ruling 
machine  of  the  late  F.  A.  Nobert,  a  typical  one  being  i^own  under  a 
Microscope  by  Mr.  Powell.  He  said  that  in  engnging  to  report  to 
the  Society  the  results  of  his  examination  of  the  ruling  diamonds,  he 
had  expected  the  task  would  inyolve  at  the  most  a  few  hours'  work 
with  the  Microscope,  using  powers  from  20  to  150  diameters.  In 
this  expectation  he  had  been  mistaken ;  he  had  not  found  it  possible 
to  explain  the  nature  of  the  diamond  surfaces  by  mere  inspection  with 
the  Microscope.  On  calling  in  the  testimony  of  *'  experts  "  in  diamond 
cleaving,  polishing,  &c.,  the  results  arrived  at  had  become  still  more 
complicated,  so  that  he  (Mr.  Mayall)  had  almost  despaired  of  the  possi- 
bility of  bringing  before  the  ISociety  a  report  to  which  he  could  pledge 
himself.  There  were  ten  diamonds  with  the  machine.  Two  of  them 
were  technically  termed  "  points,"  pyramidal  fragments  of  diamond 
terminating  in  points,  and  all  who  had  examined  them  agreed  that  one 
was  a  piece  of  natural  crystal,  whilst  the  other  had  two  cleavage  fcu^es 
and  one  crystalline  (natural)  face,  all  three  faces  untouched  by  the  mill. 
Regarding  these  "  points,"  there  had  been  no  difficulty  in  deciding 
that  none  of  the  surfaces  had  been  polished.  The  other  eight  diamonds 
each  presented  the  general  form  of  two  faces  meeting  in  an  "  edge  " ; 
the  difficidty  had  been  to  decide  whether  the  faces  were  in  some  cases 
(1^  both  poUshed,  (2)  both  cleaved  (*|' cleavage  faces"  unpolished),  or 
(3)  one  polished  and  one  cleaved.  The  opinions  of  the  diamond  ex- 
perts could  not  be  reconciled,  for  in  two  instances  they  were  in  abso- 
lute contradiction ;  one  party  affirming  that  both  surfaces  were  polished, 
whilst  th^  other  party  were  equally  positive  that  both  surfaces  were 
due  to  cleavage,  and  were  not  polie^ed. 

Under  these  circumstances  it  had  appeared  to  him  essential  to 
submit  the  surfaces  to  the  test  of  the  goniometer,  with  a  view  to 
determining  whether  the  angles  of  the  natural  cleavage  planes  had 
been  altered,  any  such  alteration  being  necessarily  due  to  artificial 
polishing  of  one  or  both  surfaces.  He  had  thought  it  would  be  most 
satisfactory  to  ask  the  assistance  of  a  professional  mineralogist,  and 
had  therefore  applied  to  Mr.  Lazarus  Fletcher,  of  the  Mineralogical 
Department  in  the  British  Museum,  who  had  very  kindly  undertaken 
to  examine  the  diamonds  and  measure  the  angles  with  Fuess's  gonio- 
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meter.  In  Mr.  Fletcher's  opinion,  the  two  "  points  '*  were  nntonched 
by  the  mill ;  diamond  No.  4  consisted  of  two  cleavage  faces  meeting 
in  the  edge,  and  was  untouched  by  the  mill ;  in  all  the  other  cases, 
<me  of  the  faces  meeting  in  the  edge  was  an  untouched  cleavage  face ; 
the  other  had  been  polished,  and  in  some  cases  an  additional  facet 
or  two  developed  on  that  side ;  the  alteration  of  the  cleavage-angle 
he  regarded  merely  as  an  incident  of  the  polishing.  En  rSmimS^  there 
were  seven  diamonds,  each  having  two  principal  faces  meeting  in  an 
edge,  one  face  in  every  case  being  an  untouched  (unpolished)  cleavage 
face,  whilst  the  other  was  polished ;  one  diamond  had  two  cleavage 
faces  meeting  in  an  edge,  and  both  faces  were  untouched  (unpolished) ; 
the  remaining  two  were  "points,"  not  touched  by  the  mill.  The 
goniometer  showed  that  in  the  polishing  the  angles  had  been  altered 
from  the  natural  cleavage  planes  by  quantities  varying  from  a  few 
minutes  up  to  about  6%  and,  as  no  two  were  exactly  sdike,  it  might  be 
assumed  ^at,  as  Mr.  Fletcher  suggested,  "  the  alteration  of  the  angle 
is  merely  an  incident  of  the  poli^iing,"  and  not  a  condition  distinctly 
aimed  at  by  Herr  Nobert. 

In  the  face  of  Mr.  Fletcher's  opinion,  Mr.  Mayall  said  that  he 
must  withdraw  the  statement  he  had  made  at  the  previous  meeting 
that  some  of  the  diamonds  appeared  to  have  two  polished  surfaces 
meeting  in  one  edge.  On  (doser  examination  in  Mr.  Fletcher's 
presence,  he  found  that  certain  striations  on  the  surfaces,  which  he 
had  regarded  as  imperfectly  polished,  were  more  probably  untouched, 
and  therefore  he  now  gave  his  adhesion  unreservedly  to  Mr.  Fletcher*8 
judgment. 

Regarding  the  mode  of  preparing  the  ruling  diamonds  adopted  by 
Herr  Nobert,  Mr.  Mayall  said  he  had  no  record  save  the  diamonds 
themselves.  The  matter  could  only  be  decided  by  conjecture.  After 
various  consultations  with  diamond  experts,  he  had  come  to  the  con- 
clusion that  diamonds,  exhibiting  under  the  Microscope  precisely  the 
character  of  the  seven  *'  edges  "  to  which  he  had  referrod,  could  be 
prepared  from  the  fragments  of  gem  diamonds  met  with  at  any  dia- 
mond cleaver's.  The  cleaver  would  select  a  fragment  which  would 
admit  of  two  faces  being  cleaved  to  an  edge  of  about  1/16  in.  or 
1/20  in.  in  length ;  one  of  these  faces  should  be  perfectly  polished  on 
the  mill  as  near  as  might  be  parallel  with  the  cleavage  face ;  the 
other  face  should  then  be  cleaved  again  parallel  to  its  former  cleavage, 
so  as  to  remove  the  edge,  which  would  probably  have  been  somewhat 
rounded  by  the  mill,  thus  furnishing  a  new  and  probably  sharper 
edge — ^a  clean  fractured  surface  meeting  the  flat  polished  surface ;  the 
diamond  should  then  be  mounted  in  a  soft  metal  in  a  notch  at  the 
end  of  a  piece  of  brass  wire  by  means  of  a  blowpipe.  Such  fragments 
of  diamonds  had  but  little  commercial  value.  A  diamond  cleaver  in 
Antwerp  had  estimated  the  cost  of  supplying  them  complete  at  less 
than  ten  shillings  each.  After  referring  to  the  various  notes  on  the 
diamonds  contained  in  Herr  Nobert's  memorandum-book,  Mr.  Mayall 
said  he  had  no  doubt  the  publication  of  the  data  obtained  from  the 
examinations  of  the  diamonds  would  further  the  interests  of  micro- 
metry.   Several  ruling  machines  existed  both  in  Europe  and  America 
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capable  of  diyiding  spaces  as  minately  and  exactly  as  Herr  Noberi's 
machine ;  but  most,  if  not  all,  of  them  refdsed  to  mle  lines  at  all 
comparable  to  Nobert*8  when  the  closeness  exceeded  about  50,000  to 
the  inch,  and  this  was,  he  believed,  mainly,  if  not  wholly,  dne  to  im- 
perfection in  the  diamond,  or  in  the  method  of  regulating  its  pressure 
upon  the  surface  to  be  ruled. 


Mr.  Hardy  exhibited  a  colony  of  VorticeUcB  having  the  stalks 
agglutinated  in  a  bundle,  and  covered  with  transparent  gelatinous 
matter.  It  was  found  erect  on  leaves  in  colonies  of  50  to  100,  some 
more  erect  than  others,  and  coming  off  the  leaf  freely.  When  loose, 
they  appear  very  like  large  CanochUus^  but  sink  by  the  weight  of  stalk. 
The  hodj  was  campanulate  and  very  slightly  retractile.  Height, 
2-4  mm. 

Mr*  Cheshire  exhibited  a  remarkable  slide  showing  conductive 
nerve-threads  escaped  from  the  sheath  of  the  ganglionic  chain  running 
through  the  first  three  segments  of  the  abdomen  of  Vetpa  vulgaris. 

The  following  Instruments,  Objects,  &c.,  were  exhibited:— 

Mr.  Bolton: — Volvox  glolxUor  (male?). 

Mr.  Cheshire :— Slide  showing  conductive  nerve  -  threads  from 
Vegpa  vulgaris, 

Mr.  Crisp : — Model  of  an  old  Italian  Microscope. 

Mr.  Dowdeswoll : — Septic  microbes  from  high  altitudes. 

Mr.  Hardy : — Colony  of  VorticelkB, 

Mr.  Madan  : — Bertrand's  polarizing  prism,  and  modification  of 
Ahrons^s  prism. 

Mr.  J.  Mayall,  jun. : — Diamonds  belonging  to  Nobert's  ruling 
machine. 

Mr.  Michael : — Slides  of  OribatidsB  in  illustration  of  his  paper. 

Mr.  H.  Mills : — Six  slides  of  Siephanodiseus  Niagarce. 


New  Fellows: — The  following  were  elected  Ordinary  Fellows : — 
Messrs.  McLaughlin  Berens,  P.  H.  Emerson,  Q.  M.  Giles,  M.B., 
George  Norman,  Thomas  Pray,  jun.,  E.  A.  Schultze,  Edward 
Wethered,  James  E.  Whitney,  and  W.  G.  de  Witt,  Bev.  E.  A.  Hatton, 
B.A.,  and  Mrs.  Farquharson. 


Meeting  op  13th  May,  1885,  at  King's  College,  Strand,  W.C, 

THE    PbESIDENT     (tHB     BbV.     Dr.     DaLLINGBR,    F.B.S.)    IN    THE 

Chair. 

The  Minutes  of  the  Meeting  of  4th  April  last  were  read  and 
confirmed,  and  were  signed  by  the  President. 

Mr.  Beck  exhibited  the  *<  Star "  Microscope  (in  two  forms)  which 
his  firm  had  recently  brought  out  with  a  view  to  supply  a  want  which 
had  been  felt  for  an  instrument  which  should  bo  at  the  same  time 
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▼ery  cheap,  but  yet  thoroughly  reliable.  To  explain  what  he  meant 
by  cheapness  he  mentioned  that  it  was  proposed  to  offer  the  cheaper 
of  the  two  forms  for  3  guineas,  with  two  objectiyes  (1  in.  and  1/4  in.). 
He  believed  it  would  be  found  that  the  instruments  were  suited 
to  all  the  ordinary  requirements  of  the  botanist,  the  student,  or  the 
amateur.  He  hod  thought  of  reading  an  introductory  notice  of  the 
instruments  which  had  been  prepared  for  circulation,  but  instead  of 
doing  this  he  thought  it  would  be  better  to  present  an  instrument  to 
the  Society,  so  that  those  who  were  interested  in  such  matters  might 
have  the  opportunity  of  seeing  what  could  be  done  with  it. 

The  President,  in  thanking  Mr.  Beck  for  bis  donation,  said  he 
was  glad  to  welcome  such  an  instrument,  for  he  was  himself  constantly 
realizing  the  need  of  a  very  cheap  form  of  Microscope  which  was 
<»pable  of  doing  work  in  a  reasonably  good  manner.  A  large  number 
of  boys  and  youths  were  prevented  from  taking  up  microscopical 
studies  by  the  expense  connected  with  them,  and  to  be  able  to  have  a 
Microscope  of  this  class  with  two  objectives  at  the  price  mentioned 
would  therefore  be  a  great  boon. 


Mr.  Ouimaraens  exhibited  six  slides  of  Pathogenic  bacteria  pre- 
pared by  Dr.  A.  C.  Abbott,  of  Baltimore,  U.S.A.,  from  material  supplied 
by  Dr.  Q.  M.  Sternberg,  and  mounted  according  to  his  directions.  He 
considered  BaciUus  tuherculosia  in  sputum  stained  by  Frankel's 
method,  and  JB.  antkrads  in  liver  of  rabbit,  deserved  especial  com- 
mendation. There  was  also  an  interesting  slide  of  Micrococcus  of 
swine  plague  (pure  culture).  Dr.  Elein  maintains  the  disease  is 
caused  by  a  Bacillus^  whilst  Drs.  Salmon  and  Sternberg  consider  the 
form  to  be  a  Micrococcus, 

The  President  called  particular  attention  to  the  slides,  which  he 
considered  were  very  beautifully  mounted,  bringing  out  the  Bacilli  in 
a  most  perfect  manner. 


Mr.  Groves  exhibited  and  described  one  of  the  new  Cambridge 
Booking  Section-cutters,  the  principle  of  which  was  somewhat  new. 
The  razor  was  firmly  fixed  at  one  end  of  the  bed-plate,  the  imbedded 
specimen  being  held  in  a  brass  tube  fitted  upon  the  end  of  an  iron 
arm  which  was  mounted  upon  trunnions  after  the  manner  of  a  gun. 
There  was  an  ingenious  contrivance  by  means  of  which  the  arm  was 
raised  clear  of  the  blade,  the  section  being  cut  as  it  descended,  and 
dropping  directly  upon  the -slide  upon  which  it  might  be  mounted. 
The  machine  was  capable  of  cutting  the  thinnest  possible  sections. 
During  a  recent  visit  to  Cambridge  he  had  found  this  machine  to  be 
the  one  in  general  use  (mpra^  p.  549). 

In  reply  to  questions,  Mr.  Groves  stated  that  the  machine  was  not 
adapted  for  freezing,  nor  for  cutting  sections  of  hard  substances,  but 
for  soft  tissues  it  worked  admirably,  and  although  the  sections  were 
not  cut  in  a  straight  line,  they  were  parallel  to  each  other,  and  the 
arc  described  was  so  slight  that  it  made  no  practical  difference  to  the 
flatness  of  the  section. 

Ser.  2.— Vol.  V.  2  P 
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Mr.  Crisp  exhibited  a  minor  made  by  the  Banacb  and  Lomb 
Optical  Oompany,  to  which  was  fitted  a  diaphragm  with  an  oblong 
slit  («ttpra,  p.  523). 

Mr.  J.  Mayall,  jan«,  said  that  the  principle  of  having  a  diaphragm 
over  the  mirror  was  applied  by  Dellebarre  in  the  last  century,  and 
had  been  subsequently  repeated.  He  remembered  having  seen 
Dr.  Oharles  Bobin  use  similar  diaphragms,  which  he  found  vezy 
useful. 

Mr.  Crisp  mentioned  that  a  short  time  ago  a  traveller  in  Asia 
gave  an  account  pf  his  discovery  of  the  ''  wax  insects,"  hot  stated  he 
had  no  means  of  examining  them  otherwise  than  with  the  naked  eye. 
This  had  led  him  to  look  up  the  account  of  Qray's  water  Microscopesi 
in  order  to  call  attention  to  the  very  simple  means  by  which  magni* 
fying  power  might  be  obtained  under  the  circumstances  in  which  this 
toaveller  found  himself  placed.  Even  a  drop  of  water  on  a  piece  of 
glass  would  have  furnished  the  power  required.  Mr.  Mayall  had 
constructed  a  model  of  Gray's  apparatus,  which  he  would  describe. 

Mr.  J.  Mayall,  jun.,  said  ^t  Gray  had  described  his  process 
very  clearly.  He  employed  a  plate  of  metal  1/16  in.  thicic  with 
a  hole  drilled  through  it  about  1/30  in.  in  diameter,  one  side  of 
which  was  countersuiUE  to  1/8  in.  in  diameter,  and  the  oUier  side  to 
about  half  that  extent.  A  drop  of  water  was  then  put  in  each  of  the 
countersunk  spaces,  and  it  was  quite  surprising  how  much  magnifying 
power  was  obtained,  and  how  clearly  the  object  was  shown.  Gray 
suggested  that  a  little  cavity  should  be  made  in  the  support  in  which 
to  put  a  drop  of  water  containing  organisms  for  examination,  but  this 
was  not  quite  so  successful.  It  was  not  necessary  to  employ  metal 
for  the  purpose,  a  piece  of  cardboard  or  wood  answered  p^ectly. 
Gray's  object  was  to  make  a  simple  as  well  as  an  effective  apparatus, 
and  in  this  he  had  been  quite  successful,  and  when  an  observer  found 
himself  without  a  lens  he  could  not  do  better  than  follow  the 
suggestion.  Gray  found  it  preferable  to  use  a  solution  of  isinglass, 
which  would  remain  where  it  was  placed  better  than  water. 

Mr.  Beck  said  that,  some  years  ago,  before  the  race  of  street 
*'  patterers  "  became  extinct,  there  used  to  be  a  man  who  went  about 
selling  Microscopes  made  somewhat  on  this  plan,  but  the  lens  was 
made  of  a  drop  of  Canada  balsam. 

Mr.  Mayall  said  that,  in  addition  to  Canada  balsam,  there  were 
other  substances  such  as  castor  oil,  and,  in  fact,  many  of  the  highly 
dispersive  oils  which  would  give  even  better  results. 


Dr.  Kaddoz  read  his  paper, "  An  Experiment  on  Feeding  some 
Insects  with  the  Curved  or  '  Comma '  Bacillus  and  also  with  another 
Bacillu8  (Bad.  guhtiliay^  illustrating  the  subject  by  preparations  ex- 
hibited under  the  Microscope. 

Mr.  Cheshire  said  that  he  must,  in  the  first  place,  congratulate 
Dr.  Maddox  on  the  time  he  had  been  able  to  keep  his  bees  iJive  in  a 
state  of  isolation ;  they  were  not  at  all  easy  to  keep  so  under  ordinary 
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oiroamBlianoes.  He  had  tried  himself  some  similar  experiments,  and 
thought  he  had  snoceeded  in  infecting  Musca  vomitorict^  but  it  might  be 
well  to  remark  that  in  one  hive  bee  he  had  found  eight  or  ten  distinct 
kinds  of  bacilli,  one  of  which  had  a  distinct  cnrvatore.  Amongst  bee* 
keepers  there  used  to  be  an  idea  that  the  bees  had  no  diseases,  althongh 
there  was  one  affecting  the  lary»,  but  directly  a  careful  examination 
of  the  bees  was  made  it  was  found  that  they  were  subject  to  a  great 
many.  One  kind  had  the  curious  effect  of  causing  all  the  hairs  to 
fidl  out,  and  on  examining  bees  which  were  so  affected  he  found  them 
all  to  contain  large  numbers  of  the  short  red  bacillus.  If  any  one 
intended  to  experiment  in  these  matters,  it  might  be  useful  to  know 
that  if  the  bees  were  fed  with  food  stained  with  anilin  dyes  very 
curious  effects  were  produced  upon  the  internal  organs,  differentiation 
took  place  within  the  body,  and  when  they  came  to  dissect  them  after- 
wards they  would  find  it  a  very  great  help. 


Mr.  Crisp  announced  that  the  Council  had  decided  to  place  one 
of  Prof.  Abbe's  Apertometers  in  the  Library  for  the  use  of  any  of  the 
FeUows  who  might  wish  to  test  the  apertures  of  their  objectives. 
Also  that  it  was  intended  to  publish  in  the  Journal  in  f  ature  portraits 
of  the  Presidents  of  the  Society.  It  was  also  contemplated  to  publish 
the  portraits  of  past  presidents,  but  as  it  would  be  quite  impossible 
to  give  whole-page  plates  of  the  whole  eighteen,  it  was  intended  to 
give  one  of  Prof.  Owen  as  the  first  President  of  the  Royal  Micro- 
scopical Society  of  London,  and  another  of  Mr.  Qlaisher  as  the  first 
President  of  the  Boyal  Microscopical  Society  after  the  Charter,  the 
others  being  printed  in  two  groups.  To  enable  this  plan  to  be  car- 
ried out,  they  would  be  glad  if  any  Fellow  of  the  Society  who  had 
^otographs  of  either  Dr.  Lindley,  Mr.  Jackson,  Dr.  Lankester,  Mr. 
Farrants,  or  Mr.  Beade,  would  lend  them  for  the  purpose  of  being 
copied. 

Dr.  J.  D.  Cox*B  paper,  ^  Structure  of  the  Diatom  Shell.  Siliceous 
films  too  thin  to  show  a  broken  edge,"  was  read  (/mpra^  p.  398). 


Mr.  R  Wethered  read  his  paper  <'  On  the  Structure  and  Origin  of 
Carboniferous  Coal  Seams"  (supra,  p.  406),  the  subject  being  illus- 
trated by  large  diagrams,  as  well  as  by  numerous  preparations  exhi- 
bited under  Microscopes. 

The  President  said  he  should  only  be  expressing  what  ho  was  sure 
would  be  the  feeling  of  the  whole  of  the  Fellows  present,  in  thanking 
Mr.  Wethered  for  his  very  interesting  paper. 

Dr.  Hudson's  paper  *^  On  four  new  species  of  the  genus  Floectdaria, 
and  five  other  new  species  of  Botifers,"  was  read.  The  paper  described 
F.  mtVa,  F.  mtUdbilit,  F,  calva,  F.  edeniaia^  Conochilus  dosimarius, 
NoUmmaia  spicata^  Stephamopa  Qrmatu$^  Pompholyx  9ulcata^  and 
Taphrocampa  oceUata. 
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Mr.  J.  Kayall,  jon.,  said  he  wiahed  to  correct  and  supplement 
certain  points  in  his  description  of  Nobert's  ruling  machine  as  re- 
ported in  the  Proceedings  of  the  April  meeting.  (1)  The  divisions 
to  6  minutes  in  arc  on  the  bands  of  silver  imbedded  near  the  circmn- 
ferenoe  of  the  division-plate  were  in  all  probability  made  by  means 
of  a  large  circle-divider,  and  from  them  the  twenfy«one  (not  twenty) 
rows  of  ''dots"  would  have  been  made  with  great  aconracy.  The 
divisions,  therefore,  should  not  have  been  referred  to  as  supple- 
menting the  "dots,"  but  as  the  prime  &ctor  of  accuracy  of  the 
dividing  engine.  (2)  The  stud  and  dots  might  have  been  used  for 
cutting  tootiied  wheels,  but  not  for  ruling  diffraction  gratings  or 
interference  plates.  These  latter  would  require  the  greateBt  possible 
accuracy,  and  therefore  Herr  Nobert  would  assuredly  adopt  the  most 
certain  method,  which  was  to  work  with  the  division-plate  and  the 
micrometer-Microscopes.  The  tangent-screw  caused  the  division- 
plate  to  rotate  with  great  accuracy,  so  that  Herr  Nobert  may  not 
have  found  it  necessary  to  inspect  the  divisions  by  the  micrometer- 
Microscopes  for  each  line ;  he  may  have  tabulated  the  error  of  the 
tangent-screw,  and  made  periodic  allowance  for  it.  (8)  In  ordw  to 
reduce  the  motion  in  arc  when  ruling  test-plates,  where  the  movement 
of  the  test-plate  represented  the  sine  of  the  arc  motion  of  the  division- 
plate,  Herr  Nobert  would  probably  use  the  arc  motion  only  for  the 
production  of  the  bands  of  lines,  and  in  moving  the  test-plate  over 
the  blank  spaces  between  the  bands  would  utilize  the  fine  micrometer- 
screw  attached  to  the  agate  plate  fitted  within  the  hollow  steel 
cylinder  carrying  the  test-plate,  by  which  the  latter  could  be  easily 
moved  1/2000  in.  (the  average  width  of  the  blank  spaces  between  the 
bands),  or  even  less.  In  this  way  he  would  reduce  the  total  arc 
motion  to  about  one-half.  To  minimize  this  differential  motion 
Herr  Nobert  doubtless  used  the  greatest  possible  eccentricity  of  the 
short  arm  of  the  lever,  so  as  to  utilize  the  ^smaUest  motion  in  arc 
required  for  his  subdivisicms. 


The  following  Instruments,  Objects,  fte.,  were  exhibited:-^ 

Mr.  Beck: — "Star"  Microscopes. 

Dr.  J.  D.  Oox: — ^Photographs  of  broken  diatom  valves. 

Mr.  Crisp:— (1)  Bausch  and  Lomb  Optical  Company's  mirror, 
with  diaphragms;  (2)  Simple  Microscope,  with  "multiplying  glass" 
as  the  illuminator. 

Mr.  Groves : — Cambridge  Booking  Microtome. 

Mr.  Guimaraens : — Six  slides  of  Pathogenic  Bacteria. 

Dr.  Maddoz : — Slides  illustrating  his  paper. 

Mr.  J.  Mayall,  jun. : — Model  of  Gray's  Water  Microscope. 

Mr.  Wethered:---Slide6  illustrating  his  paper. 


